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FOREWORD 


Dr Tchaperoff is to be congratulated on having produced a ^\o^k onginal conase 
and filbng a very patent gap m the held of X ray diagnosis There is as far as I am 
aware no similar publication and every medical practitioner will find extremely 
useful the brief but comprehensive descriptions of both the anatomy and \ ray 
appearances of injuries and diseases throughout the whole human system while the 
production of X rays themselves is so excellent that they may safely serve as a 
standard with which to compare any X ray photograph of which the diagnosis is 
doubtful 

In the preface Dr Tchaperoff draws his readers attention to the fact that because 
the X ray offers an easy method of diagnosis a thorough chnical examination must 
on no account be neglected As a clinician and teacher of surgery I ivould again 
emphasise the fact that X ray examination must be regarded only as a method of 
confirming and amphfjing the chnicai diagnosis though as such it is of very great 
value 

Phiup H Mitchiner 

40, Harley Street 

London, W i 



INTRODUCTION 

This book presents a synopsis of the essentials of Radiological Diagnosis 

The improved qualities of X-ray pictures and tlie e%er-increasmg facilities for obtaining 
them ha\e made radiology part of the regular routine of clinical diagnosis So much so, m 
fact, that a course in radiology forms jKut of the student's curriculum for every qualifying 
examination For the higher examinations a sound working knowledge of radiological 
diagnosis is essential The General Practitioner too, is expected to understand the reasoning 
on which the expert radiologist bases his report, and to co-ordinate it with his clinical 
findings 

Even when the X-raj picture shows a negatne result a stimulus, is often given to renewed 
and extended physical examination as is exemplified in a case that recently came under our 
notice A patient was suffering from haemoptysis. A skiagram of the chest failed to reveal 
any abnormality Further clinical etamination ivas thus called for and a haemangioma 
was at length discovered m the naso-pharj'iij.., the slow haemorrhage from which, reaching 
the larynx by gravity, was coughed up and thus simulated a genuine hasmoptysis 

The METHOD of assessing the value of the information afforded by a skiagram is all- 
jmportant The picture must be carefully analysed step by step The finmngs of the 
expert are as often based on minute points as on gross appearances Thi»detajls are liable 
to be overlooked unless a systematic study of the picture is undertaken It is this 
systematic method which the following pages seek to inculcate, and to illustrate by numerous 
examples, first from a general and then from a regional point of view Some of the rarer 
conditions are also included for the assistance of those offenng themselves for the higher 
exanunations 

For purposes of differential diagnosis the foUoiving way of using this book is suggested 
First read the general chapters relating to the system under investigation, carefully noting 
the charactenstic responses of that system to the \anous diseases to which it is prone Then 
read the corresponding part of the regional account comparing the pathological changes 
wth the normal appearances In this way a reasoned ’ reading ' of the X ray picture will 
be made and a fallaaous guess that a given picture ' looks bke ' a certain disease will be 
atxnded 
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X-RAY PHYSICS AND TECHNICAL CONSIDERATIONS 
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Plate i 

X ray Tube (hot cathode 
(A) Tarset. (B) Cathode 
filament 


The difference between X-rays and light. The 
physicist has proved thdt ail radiation tliroughout 
the spectrum finds its ongm in what may be termed 
the unrest of electrical charges Both light and 
X rays are propagated m straight hnes, are reflected 
diffracted refracted and polarised, but to a different 
degree depending on their wavelength It is this 
difference in wavelength which makes objects opaque 
to light but not to X rays 

The production of X-rays. X-rays are generated 
in an X-ray tube when the anode or target is bom- 
barded by a rapidly moving stream of electrons from 
the cathode 

The X-ray lube. The original type of X ray tube 
used IS known as the gas tube In it a sm»ill quantity 
of residual gas ui a vacuum space is split up into 
electrons wmeh form the cathode stream when a high 
tension voltage is applied between the terminals of 
the tube 

The hot cathode or Coohdge tube has replaced 
the gas tube The cathode is heated to incandescence 
by an mdej>endcntly controlled current and emits 
electrons which, impelled by the high tension volt- 
age, stnke the target and generate X rays (Plate i) 


THE EFFECT OF X-RAYS 

(1) Fltwrcscenl acUon 

(2) Photographic action , 

(3) Biological action 

(i) Fluorescent action. Tlie fluorescent effect is 
produced when a beam of X rays falls on certain 
salts, whidi by excitation emit light radiations visible 
to the naked eye 

Two screens are used in conjunction in fluoroscopy 
a fluorescent screen, usually consisting of banum plat- 
inocyamde m powder form, earned in a suitable 
vehicle on a sheet of cardboard , and a screen of lead 
glass, placed betiwen the observer and the fluorescent 
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screen, which stops the X ray beam while permitting the fluorescence to be seen 

(2) Photographic action. The effect of X rays on a photographic plate is similar 
to that of hglit, except that the plate is more sensitive to a smaller change in the 
density of the X ray beam than it is to that of light 

The fluorescent action of calaum tungstate (blue) is also utilised to intensify 
the action of tlie X-ray beam on the photographic film This is accomplished by 
mounting the film between a pair of screens coated with calcium tungstate or other 
sunilar substance Under X-rays the fluorescence from the tungstate acting on the 
photographic plate reduces the necessary exposure to one-quarter or one eighth of 
the exposure without screens 

(3) Biological action. X rays are capable of producing destructive changes in 
living cells, but not with the short exposures to which a patient is ordinarily submitted 
for radioscopy or radiography 

THE USE OF X-RAYS IN DIAGNOSIS 
The use of X-rays in diagnosis depends on the fact that these rays are capable of 
penetrating light opaque objects to a greater or lesser degree, which may be recorded 
on a photographic plate or viewed on a fluorescent screen as shadows of varying 
intensity 

The degree to which the X ray beam penetrates an object depends directly on the 
penetrating power of the beam and the density of the object 

There are certam factors which the radiologist must regulate so that the difference 
m density and the true sliape of the object under examination are correctly rendered 
For this he must have a clear understanding of what the radiograph is intended to 
show m order that the factors may be balanced Thus, with the patient m the same 
position, by altenng the factor of exposure it is possible to produce a picture of the 
thoracic spine ivithout evidence of the mediastinum or lungs, or a picture of the heart 
and lungs without the thoracic spine 

RADIOGRAPHIC DISTORTION 

While it IS the aim of the radiologist to dimmish distortion as much as possible, 
to make the reading of the X ray film easy, there is, of necessity, some distortion 
existing in every picture, since X-rays come from a relative point source The true 
relations of objects Ijnng between the film and tube can only be recorded m their true 
shape when the distance between the tube and object is of such magnitude tliat the 
rays from the X ray beam striking the object are relatively parallel 

Most radiographs of the limbs can be taken at a distance of 30 inches between 
the plate and X-ray tube without distortion bemg apparent, but in pictures of heart 
and lungs it is necessary to increase the distance to 6 feet to prevent distortion in the 
relative size of the heart and thoracic cavity Where this is of importance, as in 
heart shadow measurements, special methods of projection are used (orthodiagram) 
The single X ray picture shows everything m two dimensions Unless the 
observer can re interpret the picture in three dimensions, another picture at right- 
angles to the plane of the first must be taken to onentate the original picture Thus 
the raeanmg of various lines and shadows can be interpreted in their true planes The 
same effect can be obtained by stereoscopy 

Where doubt exists as to whether the density and outline of the shadows m an 
X ray picture of an arm or leg are normal, the question is easily settled by taking films 
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of the opposite member, or by additional radiographs of the hmb taken from some 
other aspect 

STEREOSCOPY 

On the photographic plate it is impossible to tell the spacial relations of the different 
objects seen Where this is of importance, as m regions which can be X rayed only 
m one plane, or where the relation of a foreign body to the surrounding bones must 
be determined, stereoscopy must be apphed This consists of taking two pictures 
of the part to be examined in the same plane on separate films the X ray tube being 
shifted (usually 6 cm) parallel to the plate between the two exposures, while the 
relation of patient and film remains the same 



The stereoscopic effect is obtained by placing the pair of films in a stereoscope for 
viewmg This consists m Us simplest form of a pair of mirrors mounted m such a 
way that, by adjusting the angle between the two mirrors and looking into them, the 
pictures of the two films are made to comcide stereoscopically The spaaal relation 
between the different parts will then be seen 

Plate 2 showi> a typical stereoscope for the examination of X-ray jilm> The pair 
of films are placed in the two viewmg boxes and the observer examines, them by looking 
into the mirrors 

Stereoscopy is of special importance for the following areas — 

(1) SktiU, 

(2) Shoulder, 


(3) 


(d) 


Uip, 

spine 


DEVICES USED TO ELIMINATE SCATTERING OF X-RAYS 
When a wide beam of X rajs parses through thick parts of the body it undergoes 
scattenng, which tends to fog the picture This may be lessened by using — 
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(a) a restricted conc^f X ra>s produced by the use of a small cone diaphragm 
attached t^the X ray tube ^ ® 

{b) a Potter' Bucky grid , 

(c) a combipation of both methods 

The Potter Bucky grid consists of alternate jead and wood slats which are made to 
travel across the plate dunng the exposure, thus allowing only direct rays from the 
tube to reach the film and cutting off secondaries which tend to fog it 

Plate 3 shows the action of a typical Potter Bucky grid and its action in eliminating 
unwanted rays 

Plates 4 j and 6 show radiographs of a hip-jomt with unrestneted rays 
with cone, and with cone and Potter-Buckv gnd It will be seen that the use of 



Plats 3 

A— moving gnd 

B — X ray film 

Only the direct rays from the X ray tube reach the 
film Secondary rays D scattered by C do not reach 
the film 

a restricted cone and Potter Bucky gnd combined, by preventing scattering of the 
rays produces a picture showing the maximum contrast and detail 

NLGATIVE AND POSITIVE 

The radiographs taken on exposing a film to X rays is known as a negative On 
taking a contact print from this a positive image is obtained 

In a negative tlie radw opaque objects appear on the film as translucent, whereas 
in a positive the radio opaque areas are opaque (blackened) 

In many cases it is impossible to produce positives which give the same sliadow 
values as those seen on examining the negative by transmitted light The positive 
IS difficult to read since as the onginal is a negative, it is necessary to re interpret 
mentally blacks into whites 

In this book all radiographs are shown as negatives so that no re-mterpretation is 
necessary when comparing tlie pictures with actual X ray negatives 

Plates 6 and 7 show a negative and positive reproduction of a hip-joint 
22 
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ABBREViATIOKS 


A -P — Antero posterior view 

The X ray beam passes from anterior to posterior aspect The X ray film is on 
the posterior aspect 

P A — Postero anterior view 

The X ray beam passes from anterior to posterior aspect The X ray film js on 
the antenor aspect 

Lat — Lateral view 
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CHAPTER n 


BONES AND JOINTS (GENERAL) 

THE RADIOGRAPHIC APPEARANCE OP NORMAL BONES 
AND JOINTS 

The appearance of the normal bone and joint radiograph must be Known before 
pathological changes can be diagnosed The film may shou variations from the 
normal in — 

ll) The outline of the bone and its internal structure 

(2) The surface of the bone taking part in the formation of the joint 

(3) The space hetw’een the bones forming the joint 

(4) The outline of the soft tissues 

(1) The outline of the bone and its internal structure is subdivided radiographically 
into the following parts (Plate 8) — 

(a) The cortical layer the subpenoste-U compact layer which is highly opaque 

normally homogeneous and structureless The penosteum cannot be 
recognised from the soft tissue shadow 

(b) The cancellous bone which shows trabecular structure and calcification to 

a varying degree 

(c) The medullary canal 

(2) The surfaces of the bona taking part In the joint formation are covered with 
cartilage which is non-opaque to X rays but cartilage ivhich is diseased may undergo 
calcification and become opaque to a varying degree 

(3) The space between the bones forming the jomt can only be diagnosed as 
increased or diminished when the change is gross or if the change is small by com 
panson with that of the other limb 

{4) The outline of the soft tissues is usually seen and swellings of the tissues are 
often shown as alterations m the normal contour of the limb 


DISEASES OF BONE (GENERAL) 

Pathological changes in bone structure Pathological changes m the bones show 
themselves as abnormal variations in the density of the radiographs 

(1) Rarefaction of bone is of two types 

(o) Os/£t>f>sis or Osleoporosis — by which is meant decalcification — may be 
general or localised It is seen as an area of increased translucency 
(b) OsUoclasts is destruction of the bone by erosion as opposed to decalcifica 
tion 

(2) Increased bone formallon (Osleoplasia) is of two types 

(fl) hypercalcification— which may be general or local It is 

seen as an irea of decreased translucency mo'^t marked m tlie cancellous 
bone areas 


27 



A MANUAL OF RADIOLOGICAI DIAGNOSIS 

(b) The term 7 icw bone formation should be restncted to describing 
modification m the bone contour brought about by the laying dov.n o( 
neu> bone 

Rarefaction of bone and increased bone formation may be localised to a small 
area and may affect the whole bone or the whole skeleton It is from these variations 
in the X ray appearances thht diseases of the bone are recognised 

In Osteopoikilia, as described by Albers Schonberg the bones show small opaque 
dense islands in the cancellous bone varying m size from a millet seed to a bean The 
change may be seen in any bone except the skull and ribs Oateopoikiha appears to 
be hereditary but is of no defimte pathological significance (Plate o) 


Plate 8 

(i) Cortcallayer (2) CancellwJS bone 
(3) Medolla^ canal 


Plat* 9 
Osteopo kll a 

Note the opaque dense islands of bone 


CAUSES or THICKENING OF THE CORTEX 
(Periostitis ossificans) 

(1) Traumaltc 

{a) associated with fracture The external callus when formed bridges the 
fracture 

(i) not assoaated with fracture In this there is a localised area between 
the penosteum and cortex into which a haemorrhage has taken place 
forming a subperiosteal haeinatoma which has become calafied This 
change is restncted almost exclusively to the long bones (see page 3^) 

(2) Osleomydiiis {chrontc) 

(b) the cortical change is extensive and associated also with changes of the 
cancellous bone (see page 34) 
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(b) a small area of thickemng of the cortex may be seen associated with 
chronic infection of the soft tissues as m chronic ulcer of the leg 

(3) Syphilis a multiple long bone lesion which aHects often the whole shaft of 
the bone (see page 39) 

(4) Sarcofiui m the early stage a small area of very irregular spiculated bone of 
radiatmg type may be produced (see page 60) 

(5) Sctirw A multiple bone lesion is product by calcification in haemorrlnges 
around the diaphyseal enda of the bone (see page 46) 

f6) Pagei s disease The cortical change is very extensive and associated with 
changes of cancellous bone usually a multiple bone lesion (see page 42) 



(7) Melorhcosiosts The change consists in a dense cortical hyperostosis of 
sclerosing bone type very rare (see page 44) 

TYPES OF BONE CYST 
The most important tjT^s are — 

(1) Primary bone cysts 

(2) Cysts of generalised bone disease 
(o) Paget s disease 

(6) Tibrocystic disease 
(c) Osteoarthritis 

(3) Cysts associated with bone tumours 

(4) Parasitic cysts— hydatid 
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(5) Cysts of jaw 

(n) Dentigerous cysts 
(b) Dental cysts 


FRACTURES (GENERAL) 

Radiographic appearance of fractures The radiographic evidence of a fracture 
depends on the recognition of a solution of continuity of the bone with alteration in 
the normal axis and outline of the bone at the point of fracture 

Radiographs of the bone should be taken in its long axis in two planes at nght 
angles to each other the antero postenor and lateral being most frequently chosen m 
order that the existence of any degree of disphcement may be noted In fractures 



Plate 2 Plate 3 

C eetist ck Fraclu e Fractu e Sepa at on of Internal Fp condyle 


of tl e neck of the femur and humerus it is usually impossible to obtain a lateral view 
Without d stortion and in these cases stereoscopic tad ographs must be obtained 

(1) The recent fracture shows (Plate lo) 

(rt) sharp outline of the fracture edge 

(i) the absence of expansion of the bone except from the splitting of the shaft 
if present 

(f) no cortical or cancellous bone reaction 
(i) no callus formation 
(<■) impaction of fragments 

(2) Old ununited fracture shows (Plate it) 

{a) rounding off of the sharp edges at the fracti re line 
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(b) expansjon of the shaft close to the fracture , 

(c) osteosclerosis of the bone around the fracture , 

{d) callus formation— profuse or scanty— with failure to bndge the gap 

(3) Greenstlck fractures in children (Plate 12) 

In the bones of children where a greenstick fracture occurs, the fracture line may 
not be traceable from one side of the bone to tlie other, but there n evidence of 
alteration of the normal outline and axis 

DEGREE OF SEPARATION BETWEEN FRAGMENTS 

This can be seen by examining films taken in two planes Rotation of the shaft 
can only be detected by noticing whether the bony landmarks are in their correct 
relation to each other above and below the fracture It is of special importance m 
fractures of the lower ends of the humerus and the upper end of the femur 

CALLUS FORMATION 

Callus formation may be seen as early as the second week after fracture The 
time of Its appearance \ aries with the position of the fracture, the age of the patient 
and his general health Callus formation may be delayed as much as a year m excep- 
tional cases The X ray appearance is that of a structureless opacity less dense than 
the cortex, surrounding the end of the bone and bridging the fracture It can be 
recognised as — 

(1) External callus a spindle shaped expansion around the cortex bridging the 
fracture 

(2) Permanent callus between the opposed fracture ends of the cortex 

(3) Internal callus between the medullary portions of the bone 

r in a variable lime from three to six months in the arms and one or two years in 
the legs, when union has taken place the callus is absorbed and replaced by normal 
bone structure, so that the presence of a united fracture after some years may be 
impossible to detect if alignment of the fragments has been good 

BONE ATROPHY ASSOCIATED WITH FRACTURE 

Disuse atrophy following fracture occurs frequently in the aged where massage and 
adequate movements have been n^lected It is seen most often in the bones of the 
hand and wrist following a Colles’ fracture 

Acute bone atrophy of the distal fragment of the fractured bone alone is a rare 
condition \Vhenit occurs it is seen most frequently in fractures between the junction 
of the lower and middle thirds of the radius The fracture hne appears to pass 
through the zone of the canal of the nulnent vessel The medianism causing the 
atrophy is obscure 


DELAYED EVIDENCE OF FRACTURE 

(а) Sometimes callus formation without evidence of a fissure or deformity in the 
bone may be seen m the second week after injury This apphes especially to — 

(1) Marching fractures , 

(ii) Some pelvic fractures 
(ai) Fractures of the clavicle in children 

(б) Deformity of bone from weight-beanng without direct evidence of fracture, can 
be detected by alteration in the normal shape of tlie bone TIus is typically seen in 
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Kummel’s disease of the spine, nhich is post-traumatic Sometimes it appears years 
after injury (s6e Ktonme/’s rfiSMsc, page io6) ^ 

The fact that a fracture can, soon after injury, be apparently missed when radio- 
graphed, IS sometimes of medico-legal importance, since a subsequent picture mav 
show both callus and deformity ^ 


TRAUMATIC SEPARATION OF EPIPHYSIS (Plate 13) 

A Immediate evidence of Injury to the epiphysis consists of — 

(а) uademng of epiphyseal line with fracture line running into the bone , 

(б) alteration of the normal position of the epiphysis on the diaphysis without 

change in the normal density of the epiphysis 



The most common injury of this type is fracture-separation of an epiphysis when 
a small fragment of the diaphysis is earned away mth the epiphysis 

B Delayed evidence of injury to epiphysis. It shows itself by premature union 
of the epiphysis following injury without displacement but wth failure to continue 
normal growth In the case of injury to the lower ends of the radius it may result in 
Madelung’s deformity (see page 143) 

SUBPERIOSTEAL HAEMORRHAGE (Plate 14) 

In some cases when injury has resulted m haemorrhage under the periosteum, this 
subsequently becomes calcified and is thus visible to X-rays at the end of the second 
week Its radio-opacity is similar to that of callus and does not usually persist beyond 
three months 
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MYOSITIS OSSIFICANS (Plate 15) 

This IS a pobt traumatic condition m ■which the penosteum is detached irom the 
bone A shadow . with the density of the cortex stretches from the bone into the 
muscle It occurs most often in the tendon of brachialis anticus muscle m fractures 
around the elbow -joint but can occur also in other situations 

PATHOLOGICAL FRACTDRES 

The bone structure above and below the fracture line is altered either by localised 
osteosclerosis or bone destruction depaiding on the pathological process present 
The commonest causes are — 

(а) Cyst, 

(б) Gumma 

i c) Paget s disease 
di) Carcinomatous deposit m bone 
e) Sarcoma of bone 

/ DIFFEFENTrAI. DIAONOSIS OF FRACTURES 
Fracture must be differentiated from — 

(i) Artefacts, which may be produced by defects of the ftlms, strapping outline 
and sphnt contours 

(2} Normal bone markings— 

Vessel channels m bone they have a softer edge than the fracture line, 
e g arterial groo\es m skull, humerus and metacarpal bones 

(3) Epiphyseal lines Care must be taken to visuabse the epiphyseal line all 
round the bone, otherwise part may be mistaken for a fracture This constitutes a 
common error in diagnosing a fracture at the upper end of the humerus 

(4) One hone overlapping another This sometimes gives nse to difficulty, 
especially in lateral views of the ankle-joint but bv tracing the bone outline down the 
shaft, the supposed fracture Ime will be seen to merge into it 

(5) Sharp angulation ol the bone m relation to the plane of the X-ray film may 
produce the appearance of abnormal ahgnment simulating a fracture This is seen in 

some radiographs of the clavicle m-childrenv ' 

(6) Osteochondritis of bone (see page 51} The irregular fragmentation of 
bones without t)T5ical fracture Unes is only likely to cause confusion m osteochondntis 
of the tarsal and carpal bones but in these conditions the bones show areas of 
sclerosis 


OSTEOMYELITIS 
Forms (i) Acute , (2) Subacute , (3) Chronic 

(i) Acute osteomyelitis produces no recogmsable X ray change m the bone within 
the first three to seven days of the disease The value of an X ray examination at 
this stage is that it eliminates other diseases which, while bemg confused with it 
clinically produce often recognisable X ray changes 
DiffercnUal diagnosis — 

(I) Fracture in childhood produces a specific X ray picture 

(II) Congenital syphilitic epiphysitis produces a specihc X-ray picture 

(page 42) 

(m) Infantile scurvy produces a specific X-ray picture (page 46) 
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(2) In Subacute osteomyelitis (Plate i6) at about the fourteenth day a small area 
of cortex appears thickened with an area of rarefaction in the cancellous bone deep to 
it, ringing a small sequestrum which may be separated The whole bone shows the 
glassy type of bone atrophy 

(3) Chronic osteomyelitis (Plates 17 and 18) 

Stle affected Any bone or bones can be affected but a single bone is most 
often involved Metastatic infection usually produces changes m the shafts of 
t^long bones Infection of the ends of the bones occurs rarely except m the epiphysis 
incIuMren 


Any part of the bone may be affected from direct spread of the infection from 
adjoining soft tissues, as in abscess of the thigh or infection of the distal phalanges 
following a whitlow ^ 



PlATB 16 

Subacute Osteomyebtis (A P and Lat vJews ) 
{i) Abscess {*) Sequestrum (3) Cortitis 


Characteristic changes of chronic osteomyelitis are — 

(l) Shape of bone There is irregular increase in width of the bone shafts 
(z) Structure (fl) general rarefaction , 

(6) a localised area of bone destruction from infection of the cortex 
or cancellous bone It is surrounded by an area of 
osteosclerosis , 

(c) extensive corticular and cancellous osteosclerosis around the 

lesion , 

(d) sequestrum formation 

(7.) Response of cortex There is a marked proliferation at the Ie\ el of the lesion 
which stretches for a vanable distance above and below it The cortex is seen as a 


34 



BONi:S AND JOINTS (GENEIUL) 


widened structureless and den«e sclerosis it is surrounded on the outside by onion 
peel proliferation only in the early stages 

{4) Response of cancellous bone The cancellous bone shows sclerosis of a less 
dense type than m the cortex and does not spread so far along the shaft as the cortical 
reaction It tends to locabse round the clear area of bone destruction The 
medullary cavity is narrowed or obliterated round the infected area 

(5) Formation of tniolucrnm In a variable time the affected bone area is sur 
rounded by a shell of new bone the involucrum This is of irregular contour in 
which the cortex and cancellous bone are not differentiated and contains cloaca which 
are recognised as holes in the involucrum 


(6) FomoftoH. of sequestrum Sequestra are seen as very dense structureless 



Plate w Pij-te 18 

Chronc O*teomyei Us o( Chroate Oiteomyel t s Note the setiuestrum la 

Fibula Tlic sequestrum. the involucrum 

has not yet been formed 

areas of sharp outline lying in a clear area of bone destruction or being extruded 
through an involucrum It is important that a sequestrum formation shall not be 
defimtely diagnosed unless it can be shown to be free from the parent bone in two 
planes 

Differential diagnosis 

(a) Tuberculosis show^ — 

No new bone formation 
No cortical reaction 
No involucrum 

No large sequestrum formation 
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(/>) Syphili': sho\\<; — 

Sm'ill 'ireis of rarefaction gummiti 

Muli]pIcbonc<;jnvoIvc(ImtJinnrLedcortKraIreactj(in. omonpeef ’ type 
No sequestrum ' 

(c) Sarcoma shows — 

Irregular bone destruction 
No typical bone sclerosis 
Sometimes irregular bone formation , 

Ewing sarcoma — 

Resembles osteomyelitis closely, but there is no mvolucrum or sequestrum 
formation It is very rare indeed in England 



Plate 19 

Chronic 0^t«amyeIitis showing healing tUge with 
sclerosis 


(<f) Osteitis fibrosa cjstica shotvs - 
A multiple bone lesion 
No periostitis 
The formation of cysts , 

The normal cancellous bone markings are lost and replaced by a smooth 
homogeneous appearance 
(e) Osteitis deformans shows — 

A multiple bone change (see page 42) of irregular sclerosing type 
Appearance of healed osteomyelitis 

(i) Healing may take place without any evidence of osteomjelitis This is 
very rare 
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(2) With circumscnbed sclerosis TTjis may resemble healed tuberculosjs, but js 
located m the shafts rather than at the ends of the bones (Plate 1 9) 

(3) With diffuse sclerosis When healed this closely resembles Paget’s disease in 
its early stage, but affects a single bone 

Atypical osteomyelitis. 

(1) Brodie s abscess — a localised osteomyelitis situated typically at the lovier end 
of the diaphysis of long bones (espeaally tibia) It show s an area of bone destruction 
surrounded by a dense ring of sclerosis The cortex is not usually affected (Plate 20) 

(2) Garee type osteitis (e g post pneumonic influenzal infection of bone) 
Appearance (i) The shah of the bone u. widened and spindle shaped 

(2) The medullary cavity is obliterated 



Active Tuberculosis m Lower End ol remur Thesamecaseftssitnoyearslater showingliealing 
fuberculir abscess li) with aspread iDtoepiphysis The abscess cavity has disappeared tUe bone 
Xh!*Jirtnc.<i-acftAlc^nlu^ and haiean .oatoilocos structure is oow normal and tbe outline ofxuxtex 
appeirance and medulla is sharp 

(3) No ' onion peel * reaction 0/ the cortex 

(4) No formation of large sequestra 

(5) No localised area of bone destruction 

Differential diagnosis Ewing sarcoma shows onion peel ’ type of reaction of 
the cortex 

TUBERCULOSIS OF BONE 
(Plates 21 and 22) 

In most cases of tuberculosis of bones and joints the primary focus is epiphyseal 
synovial or articular manifestations are usually secondary 
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The epiphysis shows an area of bone destruction at its centre with associated 
atrophy of the diaphysis 

The earliest X ray evidence of tuberculosis is a localised atrophy of the bone m the 
affected area , the change usually coincides with the appearance of the earliest 
symptoms A completely negative X ray finding does not always eliminate tuber- 
culosis of the suspected area Because the earliest recognisable change is bone 
atrophy, radiographs should be taken so that the bone can be compared for equality 
of radiographic density with its opposite, eg both knees, the affected and the 
sound 

Site affected. The central area of the epiphysis is most often affected Periosteal 
and metaphysical areas are seldom involved 

Gharacterutic changes of tuberculosis of bone are — 

(1) Shape of bone The shaft of the bone is not widened and is unaffected except 
m the later stages where softening of the bone has caused bending, as in the production 
of coxa vara 

(2) Structure (ti) The tuberculous bone abscess is surrounded by a narrow area of 

sclerosis 

(6) There is localised atrophy of the bone affected, with little 
atropiiy of other bones 

(c) No sequestrum formation , the debns is not usually radio- 
opaque except m canes of the spine 
(ff) In active disease the area of bone destruction is surrounded by 
a zone in which the bone trabcculations have a fuzzy, 
out-of focus ' appearance 
(«) There is no attempt to produce new bone 
(/) No reaction of the cortex 

(3) Response of cortex There is no corticular sclerosis except where the abscess 
IS close to the surface where some locabsed sclerosis may take place The cortex 
shows marked atrophy outside the zone of sclerosis and has a " ground glass'* 
appearance 

(4) Response of cancellous bone The cancellous bone except for the sclerosed area 
surrounding the abscess, shows atrophy of a ‘ ground glass ’ type The medullary 
cavity is not narrowed 

(5) No sequestrum fcrmahon There are no sequestra formed similar to those 
of chronic osteomyelitis unless secondary infection has taken place The debns in 
the abscess may show pm head opacities 

St^es of healing (Plate 22) 

(i) When active tuberculosis becomes inactive, the fuzzy " out-of-focus ‘ appear 
ance disappears 

{2) The area of destroyed bone becomes smaller till it disappears 

(3) The bone atrophy is replaced by normal density bone , this may take 
years 

If healmg has taken place without bone deformity, it is sometimes impossible to 
show that the bone has ever been tuberculous 

TUBERCULOUS DACTYLITIS 

This cannot be diSerentiated by its X ray appearance from that Irom other causes 
It affects phalanges, metacarpals, and metatarsals (see page 150) 
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CARIES SICCA (Plate 23) 

This IS a rare tuberculous infection affecting pnncipally the shoulder joint Small 
multiple opaque sequestra are formed with bone destruction and local atrophy 

SECONDARY INFECTION 

If secondary infection takes place the appearance then becomes that of a low 
grade osteomyelitis with extensive osteosclerosis much deformity and small sequestra 
formation 

Radiographically a Brodle s abscess cannot be distinguished from a tuberculous 
infection (Plate 20) ^7" 

For tuberculous diseases of the spine (see page 126) 

Differential diagnosis between osteochondritis and tuberculosis 


Table showing differences 



Osteochondritis 

Tuberculosis 

Sclerosis 

Marked 

Absent 

Atrophy 

Absent 

Marked 

Fragmentation 

Marked 

Absent 

Joint space 

Increased or unchanged 

Unchanged or decreased 

Rarefaction 

None 

Marked 

Destruction of bone 

None except for 
fragmentation 

Marked 

Erosion of bone 

None 

Often marked 

Softening of bone leading 
to bending 

Occurs in later stage 

Occurs m later stage 


ACQUIRED SYPHILIS 

Sjphilis of bone shows itself as a multiple lesion with or without recognisable 
gumma formation The syphilitic bone-changes occur m the late secondary and 
tertiary periods of the disease 

Site affected Mostly the shafts of long bones especially tibia md fibula are 
affected 

Characteristic changes of syphilis of bones (Plate 24) 

(1) Shape of bone 

The shaft is thickened irregular and apparently bent 

(2) SirvctHfc 
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(а) Changes m the cortex are more marked than m the cancellous bone. 

(б) Small irregular areas of bone destruction occur in the cortex or medulla 
(c) No sequestrum formation. 

No rarefaction 

(3) Response of cortex. The cortex is extensively thickened along the length of 
the bone, which is markedly sclerosed with “ onion peel ” formation along its length 
Gummata are shown as sharp ** punched-out " areas of bone-destruction close to 
the surface. 


(4) Response of cancellous bone. Generalised sclerosis of the cancellous bone is not 
so marked as in the cortex. Narrowing of the medullary cavity takes place. 

Changes in tibia. The thickemng of the tibial cortex is typical, the anterior 



PVATE - Plate 114 

Canes Sicca Area of erosion indicated by arrow Acquired Syphilis Note widening of shaft, with 

** onion peel " formation (o) 


aspect being most affected, espedally about the middle oi the bone, giving the 
appearance of “ bowing 

Diflerential diagnosis. In Paget’s disease, the posterior aspect of the tibia is more 
thickened ‘ , , , „ . , n .l 

Changes in the skuU bones. Syphilitic changes in the skull are typical Both 
the inner and outer tables lose their sharp outline and have a " woolly ” appearance 

/^^D^fferenlial diagnosis. In Paget's disease only the outer table is affected by 
the “ woolly ” appearance, the inner table remains unaffected. 

Changes in bones ol the hand. (See under DactyUtis, page 150 ) Syphihtic dactylitis 
IS not distinguishable per se from tuberculous. X-ray examination of other bones 
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^vlll usually distinguish between the two conditions Tuberculous dactjhtis is rarely 
bilateral 

Errors in interpretation of the normal In an antero-postenor view, the tibia and 
fibula, or the radius and ulna, may show widening of their opposing margins along 
the hne of the interosseous membrane, which, though normal, may be mistaken for 
S5rphilitic penostitis Syphihtic periostitis of bone is best seen in lateral views 

Pathological fracture Pathological fractures may occur through a gummatous 
area, which is surrounded by dense sclerosis and shows associated cortical reaction 

CONGENITAL SYPHILIS 
(Plates 25 and 26) 

The bone changes of congenital syphilis may be the only manifestation of the 
disease 



Site aftected. All bones, typically long bones, especially tibia and fibula 
Characteristic bone changes of congenital syphilis. 

(1) Shape 0/ bones Thicl^ening and bending with lateral inequalities of growth 
from changes at the epiphyseal line 

(2) Slruclure (n) " Omon peel " reaction of cortex, as in acquired syphilis 

(b) No bone atrophy 

(c) Bending of bones 

(3) Response of cortex Marked cortical reaction with onion peel formation 
extending along the length of the shaft 
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(4) Response of cancellous bone. Xerosis wth occlusion of the medullary canal. 
Gumma occur rarely and resemble the acquired form 

./ Syphilitic separation of epiphysis (Plate 27). Sj^philitic ejjiphysitis is seen as 
'irregular destruction of the bone, usually on the diaphyseal side of the epiphysis 
with osteosclerosis There is no diaphyseal cupping. The epiphyseal line may be 
slightly wdened and the epiphysis displaced- “Onion peel” formation is usual 
in the shaft of the bone. 

Skeletal deformities are produced from angulation of the epiphysis and interference 
with normal growth. 

Dilterentlal diagnosis. 

Scurvy. Peridiaphyscal reaction is marked. 

Rickets Cupping of diaphysls with no peridiaphyscal reaction. 



Plais. 27 

Syphilitic Epiphysitis Indicated by arrfnr 



F1.ATE 28 

Osteitis Deformans Areas of sclerosis 
indicated by arrows 


METABOLIC BONE LESIONS 
PAGET’S DISEASE OF BONE 
(OSTEITIS DEFORMANS) 

(Plates 28 and 29) 

A progressive disease, aSecting first single bones and later tlie wliole skeleton 
Site Enectea. Any bone, but most often tibia, vertebral colnmn, pelvis, skull, 
clavicle and femur 
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Characteristic changes are — 

(1) Shape of bone Thickening and bending of shafts 

(2) Siriiclurc 

(fl) loss of fine bone structure with the appearance of cysts 

(b) osteosclerosis is marked 

(c) spontaneous fracture and union occur frequently 

(3) kespcmsc 0/ ih cortex The cortex becomes sclerosed thickened and sliglitly 
irregular, usually over the %\hole bone with loss of fine bone detail The changes of 
the cortex m the tibia are characteristic with forward bowing of the bone and 
thickening of the cortex on the concave side— this distinguishes it from syphilitic 
cortical change, which is more marked on the convex side 



Plate g 30 

Osteitis Defomans Note the area ot sclerosis m Osttitn TJelormans undergoing sarcomatous 
the pelvis change (osteolytic type) 


{4) Response of cancellous bone The cancellous bone shows areas of irregular 
sclerosis and small cyst formation which does not howe\er expand the bone 

(5) The Skull Plate 83 shows the typical woolly bone formation affecting 
only the outer table This distii^uishes the disease from syphilis of the skull which 
affects both inner and outer equally (see skull section pige 78) 

Complications 

(1) Pathological fracture This sho\vs typical Paget s diseabe of the bone usually 
ivith marked irregular thickening of the cortex above and below the fracture 

(2) Sarcomatous change is a complication occurring in about 10 per cent of all 
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cases of Paget s disease It is difficult to detect unless osteoclasis of the bone can be 
demonstrated (Plate 30) 

(3) Osteoarthritis is usually well marked in all cases of Paget s disease 

Differential diagnosis 

(1) Chronic osieom\eliUs The formation of sequestrum is usually diagnostic but 
in the healed stage it is very difficult to distinguish from Paget s disease without 
knowledge of the history multiple bone involvement fs more common in Paget s 
disease 

(2) Carcxnomaiosis This can be differentiated from Paget s disease by demon 
stratmg an area of bone destruction without sclerosis («ee secondary metastases 
page 61I 



Plate 3 Plats 32 

Marble Boae of Femur and Pelvu Marble Bone of Spine 


MAHBLE BOKKS 

This IS a very rare condition usually found acadentally dunng X ray examination 
for fracture It may affect any bone of the body (Plates 31 and 32) 

Site affected The whole skeleton but may affect a single limb 
Shape of bones Normal 

Structure o! bone The whole bone is composed of dense homogeneous compact 
bone without evidence of cortex and cancellous bone differentiation 

Complications Fractures occur frequently as the bones are very soft 

MELORHEOSTOSIS 
(Plate 33) 

Melorheostosis is a rare disease of bone which js included here for the sake of 
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completeness It shows a flowing dense cortical hyperostosis producing very dense 
bone which has the appearance of the ooter edge of a gutted candle 
Site affected Either extremity 

(a) A single limb is a^ected the upper being described as shonwg the change 
more often than the lower 

(i) The change may be either interrupted in several places or continuous 
throughout the extremity The continuous change starts most often in 
the distal parts of the limb 
Characteristic changes In Melorheostosls 

(1) Shape of bone This shows an irregular increase in the width of the shaft 

(2) Siruciure Dense cortical hyperostosis 



{3) Response of cortex The cortex is irregularly dense and thickened showing 
an uneven sclerosis of wavy outline 

{4} Response of cancellous bone The cancellous bone shows no change 
Differential diagnosis 

(a) Marble bone disease and Paget s disease show marked change in the 

cortex and cancellous bone 

(b) Calcified haematoma in whidi a small area only of the shaft is affected 

(c) Ossifying cortitis of syphihs m which the cortical change is not so marked 

and the external borders are smooth 
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MULTIPLE FIBROCYSTIC DISEASE (Plate 34) 

(VON RECKLINGHAUSEN'S DISEASE OF BONE) 

This IS a bone syndrome associated often with tumours of the parathyroid One 
bone alone is seldom affected 

Site affected Any part of the skeleton, especially the shafts of long bones 

Characteristic changes of multiple fibrocystic disease of bone are — 

(1) Shape of hone This may showr pathological fractures Some widening and 
bending of the shaft usually occurs 

(2) Slructure 

(a) The formation of multiple subcortical cysts 
(h) General osteoporosis of the whole bone 
(c) Loss of detail in the fine bone structure 

(3) Response of cortex The cortex is thinned with loss of detail in its fine 
structure 

(4) Response of cancellous bone The cancellous tissue between cysts becomes 
homogeneous and structureless 


INFANTILE RICKETS 

Infantile nckets fs a disease typified in bone by decaJcification and disturbance of 
epiphyseal growth occurring in children up to three years of age 

Site The carliebt change occurs at the chondrostemal junction This is difficult 
to demonstrate satisfactorily in most cases 

The changes in the chondrostemal junction are followed soon after by symmetrical 
changes in the long bones 

Characteristic changes (Plate 35) 

1 / Shape Bending of the weight*beanng bones 

(2) Struciure Ihe bones show a general dtcalcification most marked at the 
diaph>seal ends 

(3) Cupping of the diaphyseal ends — ivine glass deformity — with a ragged zone 
towards the epiphysis 

(4) ^\^denmg of the normal epiphyseal line by absorption on the diaphyseal 
side 

(5) A’o cortical changes 

(6) Enlargement of the medullary cavity 

Healing The ragged edge of the diaphysis becomes straightened and sclerosed 
The sclerosed lines persist after heiling Plates 36 and 37 show active nckets 
and the process of healing 

Complications • 

f(i) Bcmling of the weight beanng bone 
U"’) Greenstick fractures occur very easily 
‘TatP / (3) Coxa vara 

^ ® \(4) Genu vara 

Differential diagnosis From congenital syphilis and scurvy by the cupping 
at the diaphysis which is found in infantile ndeets alone 


SCURVY IN CHILDREN (Plate 38) 

A disease appeanng between the third month and third year of life, affecting the 
ends of long bones 
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PtATfi 37 Plate 38 

Turther Stage ol Healing Rickets Tbe normal Scurvy (i) Diaphyseal line showing sclerosis with 
bone density has returned and the cupping of line of atrophy below it ft) Haemorrhage undM 
diaphysis is no longer apparent penostenm is calafied. The diaphysis is widened 
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Site The epiphyseal-diaphyseal junctioti of the long bones 

Characteristic bone changes 

Structure (i) Sclerosis of the diaph3?seal lines which are widened and slightly 
irregular There is an area of bone atrophy below it 

(2) A general bone atrophy of ‘ ground glass type 

(3) An area of unsymmetncal .non hom<^eneous opacity, produced by haemorrhage, 
embracing the epiphyseal line and extending down the shaft This change is only 
present in the advanced stages 

Complications Fracture separation of the epiphysis 

Dlflerential diagnosis 

(i) From early nckets which has cupping of the diaphysis 



[2) From congenital syphilis which shows tortitis of the shaft of long bones and no 
pendiaphyseal reaction 


RENAL RICKETS 

The bone syndrome assoaated with renal nckets is of two t3^s — 

{a) Similar to the infantile ncket type but occurring after the age of three 
years 

(b) A typical renal ncket type (Plates 39 and 40) 

Changes characteristic of long bones m renal rickets (Type (i) ) 

(i) Shape No bending or widening of the shafts of the long bones Bending 
occurs in the cartilagenous areas and may surnilate fractures 
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(2) Sihtcture — 

(a) A general osteoporosis 

(t) Obliteration of the compact bone tissue 

(c) The diaphysis is irregular and serrated with a rat eaten appearance 
extending across metaphysis which is widened 

(3) Skull It may show changes simulating Paget s disease but occurs m young 
people (see Paget s disease of skull) 

OSTEOGENESIS IMPERFECTA (Plates 41 and 42) 
(OSTEOPSATHYROSIS) 

A disease characterised by multiple fractures They are of two distinct types a 
foetal present at birth and an infantile idiopathic 


I 


PlAtE 

Oiteogenes » Imperfecta (foetal type) ji) Recent 
f acture (i) United fracture pres,ent at b rth 


Plate 

Osteogenes s Imperfecta ( nfant le typ ) 

Tbe ep phyiies are less affected than the shafts o 
the bones 


Types 

(i) Early — present at birth (foetal) 

(2} Laic — infantile — occurring after the age of five years In infantile osteo- 
psathyrosis the bones appear normal except for a very high degree of decalcification 
and multiple fractures 

Site Any bone but espeaally long bones 

Characteristic change Multiple fractures of the long bones and sometimes of the 
body of a vertebra 

Structure 

(i) Marked thinning and atrophy of the cortex and cancellous bone 
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(2) Multiple fractures producing marked deformity 

(3) Rapid callus formation 

ACHONDROPLASIA (Plates 43 and 44) 

A familial disease produced by early union of epiphysis with a charactenstic stature 
of the patient 



Plate 43 Plate 44 

Achotidropia^ a Achondroplasia Note the irregularity of the 

epiphyses The early nnioti of the epiphyses is most 
mark^ m the proximal phalanges (t) The carpal 
Umes are increased la width in relation to their length 

Site All bones are affected equally but it is especially noticeable in the long 
bones 

Characteristic Changes 

(1) Early u«ton of tfiphy^et 

(2) Strveiure — 

(а) The bones are short for the age of the patient 

(б) The shafts are uidened 

(c) The diaphyseal ends of the bones are widened more than the sliafts 
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OSTEOCHONDRITIS DEFORMANS 

Osteochondntjs deformans shoivs itsdf as in aseptjc necrosis typically affecting 
certain bones through interference ■with the normal blood supply It is followed by 
spontaneous healing with deformity from weight beanng (See under bone 
affected ) 

Typical site of Osteochondritis 

(i) In head of femur This is known as Perthes disease. Cakes disease and 
Legge s disease) 

{2) The second (third or fourth) metatarsal {hohlers disease Freiberg s 
disease ) 

(3) The scaphoid of the hand or foot ( Kohler s disease ) (Plate 45 ) 



Plme 45 PtAxe 4& 

Osteochondritis of Navicular The bone is sclerosed Kirnbock s Disease Note fragmentation of semi 
and diisiojshed in sire luoar which sboivs increased density and de/ormity 


(4‘) The semilunar of the hand ( Kjcnbock s disease ) (Plate 46 ') 

(5) The tibial epiphysis {Schlatler s disease Osgood s disease ) 

(6) A % ertebral body ( hummel s disease ) 

(7) The internal tuberosity of the femur (Oslcockondnlis dcssicans } 

Typical structural change 

(o) Irregular osteosclerosis of the bone 

(6) Fragmentation of the bone 

(c) The joint space may be increased 

In the early stages of osteochondritis the radit^aph m ly show no change from 
the normal although the patient may have pain and tenderness. In the second j>tage 
which follow's a few days later a radiograph will show an apparent increase of density 
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in the 'vneettd 'irc't The third Mage shot\s the ippcirance of trens of nrchction 
m tlio previously «:clerosecl nrei This is a clnnf,e 

Differential diagnosis Tuberculosis — set page 37 

GOUT 

(PlMes 47 and 48) 

The change is seen first radiographically in the hands Since calcium unte is 
non opaque to X rays those areas ol bone in which the urate is deposited are seen asi 
areas of increased translucency wath a sharp punched out appearance 

Characteristic changes Small irregular areas of sharply defined bone destniction 



Gout The punched-out areas A f artl er Stage of Gout The areas of destnJCUon 

ind cated by arrows are urate are much enlarged The area md cated by arrow js 

deposUs KaUcgicht 


affecting heads and base of the metacarpal tarsal and phalanges at the margins of the 
articular surfaces chronic arthntic changes are also present 
Oflen associated with rheumatoid changes 

When secondary infection of the tophi has taken place small opaque dense 
shot like bodies may appear round the bones {halksichl) (Plate 48) This is 
a rare change 
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HYPERTROPHIC PULMONARY 
ARTHROPATHY 

(Phlc 40) 

A bone syndrome secondary 
to chronic disease of heart or 
Jiugs associated with dubbin" 
of the fingers 

Site affected Pnmanly the 
phalanges of the hands and feet 
but spreading from distal to 
proxunal bones The lower end 
or even the whole of the radiuS 
and ulna tibn and fibula may 
be affected 

Characteristie changes 

frj Shafieofbanc Unchanged 

(2) Structure A general hy 

perphsia of the cortex 
affecting the bones of 
hands and feet equally 
most marked m the pen 
pheral bones but 
spreading centrally 

(3) Response of cortex Thick 

emng of cortex 

(4) ResponscofcaitceUousfjone 

Mo change 

Differential diagnosis Tuber 
culous or syphilitic dactylitis but 
these diseases do not affect all the 
phalanges equally 

TUMOURS OF BONE 

Tumours in bone may be sub 
divided into (a) Benign and (&) 
Malignant, the latter type being 
again subdivided into (i) Primary 
and {2) SecoHtfniy malignant bone 
tumours 

The radiographs of the benign 
bone tumours are in most cases 
characteristic whereas the mahg 
nant tumours form a group which 
shows a wide degree of variation 
depending on their speed of 
growth and the tissue from which 
they are denved 

The speed of growth of a bone 



Plate ^9 

Hypcrtroph e Pulmoasry Arthropathy (i) The il stal j ha 
lances arc tulted {7) There s tbiekcn ng of the cortex ol 
pbaUnecc metacarpal bones rad us and ulna 
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tumour may be judged by the reaction of the surrounding bones Where growlh 
\s rapid the surrounding bone is destroyirf without any evidence of reaction or 
attempted repair 

A slow growing bone tumour ciuse< expansion of the surrounding bone wth the 
appearance of coarse trabeculation m the cancellous bone of the region affected , if 
the periosteum is expanded by the tumour a subpenosteal layer of new bone is laid 
down which \ ancs m thickness with the speed of growth and the speed of repair 

The pnmary benign bone tumours are — 

(1) Osteoma 

(2) Chondroma 

(3) Pnmary c>st 

(4) Myeloma 



Vs.ji'i’E. yi, j-i 

Ivory Exostosis Note exostosis ov.cu( les maxillary Sessile Exostosis 

sinus and the anterior fossa of the skull 


OSTEOMATA 

(i) Compact or i\ory 

(11) CinceJloiis (a) Sessile (J) Pedunculated 

OSTEOMA OF COMPACT TYPE (Rare) 

(Plate ^o) 

Structure An extremely dense structureless mass of bone of smooth outline 
growing from the cortex without reaction of the surrounding or underlying bone 
Typical in ivory exostosis of skull 
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OSTEOMA OF CANCELLOCS TYPE (Common) 

(Plate 3i) 

Characteristics of Cancellous Osteoma 

(1) They are situated at the end of long bones 

(2) They grou out from the bone or into the medullary cavity without any 
intervening zone of abnormal bone reaction Tlie structure of the cortex and 
cancellous bone can be traced unbroken throughout the tumour 

Site affected Most often the lower end of the femur and upper end of the tibia 
They also occur in the jaw and skull and >n small bones of the hands and feet 

TYPES 

I Sessile exostosis (Plate 51) appears as 1 boss of bone with smooth contour on 



PutTE Plat* 53 

Multiple Exostosis Eocboadrom* of Radius and First and Second 

Metacarpal Bones 


the cortical surface of the bone The cortex and cancellous structure of normal bone 
are traceable without change into the osteoma 

2 Pedunculated exostosis is similar to the sessile osteoma in structure, but 
pedunculated When stalked the exostosis always points away from the joints, 
1 e in the Ime of the pull of the tendons 

CoMj^licalwns 

(1) They ma> suffer fracture from direct injury 

(2) Bj pressure they cause erosion of adjoimng bone 

(3) They sometimes undergo sarcomatous changes 

Multiple cartilaginous exostosis (hereditarj deforming chondrodysplasia or 
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diaphyseal aclasla) (Plate 52) An hereditaiy disease in which «evcral of the bones 
show exostosis usually associated with shortening of the bones and deformity 
of the metaphyseal ends The condition is believed to be due to congenital defects 
in the penosteum 


CHONDROMA 

The chondroma is a cartilaginous tumour 
TYPES 

(1) Ecchondroma 

(2) Enchondroma (Plates 53 and 54) 



Plate 54 

Enchondroma Note opaque spots n the cyst e area 


Site They are found most frequently m the hands and feet where they may be 
multiple They occur also in the sternum nbs and upper and lower ends of the 
femur 

Shape ol bone The normal outline of the bone is deformed by the chondroma 
those growing outwards from the outer surface of the bone are known as ecchondromala 
while those ansing in the interior of the bone are termed cnckondromala The enchon 
droma by its growth expands and erodes the surrounding bone tissue 

Structure A smooth bone tumour with translucent and rarefied areas containing 
small opagt e spots uhtch are diagnoshc and crossed by wide irregular trabeculations 
Response of cortex In ecchondroma there is no alteration of the surrounding 
bone while in enchondroma the cortex is thinned and expanded but usually not 
fractured bv the tumour They are differentiated from myelomata by the presence 
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o( the small oJ>ague spots This is a diagnostic point of the greatest importance and 
IS found m no other bone tumour in combination ninth the typical trabeculation 

PRIMARY BONE CYSTS (Plate 56) 

Pnmary bone cysts are most often discovered following a pathological fracture of 
the affected bone Though usually single they may be multiple and must not be 
confused with the secondary cysts of Paget s disease and osteibs fibrosa cystica 

Site They occur in the fingers and shafts of long bones the humerus femur 
and tibia are often affected 

Characteristics of the bone cyst 

(x) Shape 0/ bai e 



Plate 55 Plate 56 

Chondrosarcoma the chond oma has undergone Pnmary Bone Cyst w th Fracture There s 
sarcomatous changes absence of sclerosis round the cyst area, 

(а) Slightly expanded and usually fractured through the cj'st 

(б) The rest of the bone is unaffected 

(r) The cyst itself shows a round clear translucent area 
(2) Slrt ct ire The contents of the cyst are non opaque there are no trabecuHtions 
and the shaft is only si ghtly expanded The wall of the cyst has a sharp outline ind 
the surrounding bone shows no sclerosis 
Differential diagnosis 

(1) In a bone abscess there is sclerosas around the clear abscess space 

(2) In von Recklinghausen s disease (fibrocyrstic disease) the cysts are multiple and 
both the cortex and cancellous bone show marked changes 
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(3) In Paget’s disease the cysts are multiple and the cortex and cancellous bone 
show characteristic changes 

MYELOMA (Plate 57) 

The typical myeloma of bone is a non metastatic growth 

Site. It occurs most commonly in the upper end of the tibia and frequently in the 
lower end of the femur, in the upper end of the humerus, and lower end of the radius 
and ulna 

Characteristics of myeloma. 

(1) Shape of 60KC It is expanded at the site of the tumour and often fractured 

(2) Structure The tumour is a single cyst of irregular shape, crossed by coarse 
trabecular arrangement in which can be seen a fine stnicture 



PlATE 57 

Myeloma ol Bone 


(3) Cortex The cortex is expanded, thinned, and often fractured 

(4) Cancellous bone The cancellous bone is atrophied around the cyst Sclerosis 
only takes place when healing is in progress 

DifTerential diagnosis 

(1) The coarse trabecular arrangement crossing the cyst is diagnostic in most 
cases 

(2) The absence of the opaque spots of the chondroma (see page 56) 

(3) The X ray appearance of a myeloma may be closely simulated by a slow 
growing fibrosarcoma which differs from it by metastasing and in winch the fine 
structure of the trabeculae is lost It is thus of the greatest importance that theX ray 
film shall show perfect bone detail 
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MULTIPLE MYELOMATOSIS 
, (Plate 58) 

In multiple myelomatosis there are multiple areas of bone destruction which involve 
a number of bones 

Site The skull nhs pelvis spine and ^afts of the long bones are most often 
affected 

Characteristic changes 

Shape of bone It is usually unaltered 

Structure The cortex is unaffected but the cancellous bone shows multiple 
small sharp punched-out areas 0/ bone destruction without trabecuT^ion 



FUkTE jS 

jSruJOpfe Myelosas rft« paacbe<J-oat srctts ta Wwr vauft ot skall 
are very marked 


and without surrounding bone sclerosis The change is typical in the skull and 
nbs 

DifTerential diagnosis 

(i) Paget s disease \ In these the skull does not show clear punched out 

f philis of bone ) areas of bone destruction 

ngioma of bone In thi& the appearance is siiiular to multiple myelomatosis 
jne and adjoining bones are affected 

ukaetnias in their terminal stages (especially in children) can produce the 
picture of a multiple myelomatosis Differentiation is by the blood picture 

alone 
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SARCOMA OF BONE 
(Plates 59 to 62) 

A rapidly growng bone tumour 0/ great diversity of appearance which depends 
on the speed of growth Bone destruction is always marked the tumour itself may 
or may not be calcified and over a period of months calcification may sometimes 
appear and disappear throughout the tumour 

Site Any bone but most often the lower end of the femur 
Characteristics of sarcoma 

(1) Shape of hone There is little change m outline for the rapidly growing tumour 
erodes the bone too quickly to allow of much expansion 



(2) Structure The tumours are divided acbitranly into ostcolyUc (Plate 60) and 
osteoplastic (Plate 61) which depends on whether bone destruction or bone formation 
predominates Osteolyt ic tumours are more rapidly groiving than osteoplastic The 
osteoplastic bone formed is irregular iiroutline" and usiiSly not homogeneous Some 
expansion of the bone may take place at the site of the tumour and a httle above and 
below it Irregular destruction of the cortex and medulla takes place without any 
osteosclerosis 

WTiere invasion of the soft tissue occurs areas of irregular calcification may appear 
m them at the penphery of the lesion 

The formation of bone of spicule type radiating from the cortex is diagnostic of 
sarcoma (Plate 61) 
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The w ork of Copeland and Ge<;chickter has shown that it is impossible to subdivide 
sarcomata into periosteal and endosteal from their X ray appearance alone and such 
X ray classification should therefore be abandoned 

Ewing type of sarcoma (Plate 62) This type of sarcoma is very rare m England 
though It occurs more frequently in Aioenca where most of the cases have been 
reported 

It closely resembles in appearance chronic osteomyelitis It shows areas of bone 
atrophy surrounded by osteosclerosis , spicule formation occurs infrequently There 
IS no involucrum or sequestrum formation 

Chondromata and bones affected by Paget s disease may undergo sarcomatous 
change (see pages 56 and 42) 



SECONDARY CARCINOMA OF BONE 
(Plates 63 to 6:)) 

The appearance of secondary caranoma la bone is not usually radiographically 
recognisable till from three weeks to six months after the onset of pains in the bones 
affected It is unusual to find involvement in bones in which the patient does not 
complain of pain 

The lesion may appear at first to be single but since it is progressive it eventually 
hecomes »nultiple 

Situation 

(1) Any bone 

(2) The lesion appears subcortical or central beginning close to the entrance of 
the nutrient artery into the bone it affects most often the spine pelvis and long bones 
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Charactenstlcs ol secondary carcinoma 

Structure An irregular destruction of the normal bone, beginning usually close 
to the entrance of the nutnent artery The change may be osteoplastic or osteolytic, 
or a mixture of both 

(i) Metastases producing osteolytic changes (Plate 63) The affected bone shoivs 
small and uneven areas of bone destruction, becoming confluent and often very’ 
extensive It is described as *' worm-eaten ” Pathological fracture of the bone 
takes place with little or no general bone reaction 

r (2) Metastases producing osteoplastic changes (Plates 64 and 65) The bone 
shows multiple uneven areas of osteosclerosis becoming confluent The cortex and 
cancellous bone becomes irregular and thickened Tins appearance is especially 
common in the healing of osteolytic metastases after X ray treatment, or in very 
slow-growing carcinomas, as in primary proslatic carcinoma 

It is sometimes impossible to differentiate this form from Paget's^ disease, except 
by finding areas of osteolytic reaction in some part of the skeleton or from finding a 
definite Paget s change in the skull or other bone 

(3) Mixed osteolytic and osteoplastic changes This is the most common vanety , 
most often the osteolytic changes predominate over the osteoplastic 

(4) Changes In bone of carcinomatous patients without direct evidence of metastasis. 
The cortex is thinned and the cancellous bone loses its robustness of outline There 
15 marked osteoporosis and general atrophy affecting the whole skeleton This is seen 
in the terminal stages of patients suffering from cancer and is part of the general 
wasting The appearance though typical, docs not mean that secondary invasion of 
bone has taken place , the appearance resembles senile bone atrophy 

LYMPHADENOMATOUS INVOLVEMENT OF BONE 
(Plates 66 to 68) 

The appearance of lymphadenomatosis of bone is a typical change which m a few 
cases is detected before the glandular enlargements m the abdomen and neck are 
found Although it occurs in only about 10 per cent of cases of lymphadenoma, yet 
its recognition is of importance because the symptoms can be alleviated by prompt 
deep X ray therapy 

The lesion occurs most frequently in a single bone, the vertebral column being 
most often affected 

Situation Any bone, most often the vertebrae 

Characteristic changes of lymphadenomatous involvement of bone. 

(1) Shape of bone The bone xs expanded in the region of involvement, and in the 
case of long bones fracture may occur Collapse of the vertebrae rarely takes place. 

(2) Structure 

(fl) The bone shows numerous hard rounded areas of bone destruction which 
coalesce 

(b) The cortex and cancellous bone are equally involved 

(3) Response of cortex The cortex is thinned and expanded, and may be fractured 
A wedge of bone may be formed between one lertebra and the adjoining one The 
bone laid down in this formation js structurdess 

{4) Response of cancellous bone The trabeculae of the cancellous bone are 
expanded so that it shows numerous small rounded areas of expansion which may 
coalesce There is no osteosclerosis 
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(5) There is no sequestrum formation , the expansion of the trabeculae is 
diagnostic 

Diflerential diagnosis (a) Osieomyeliits — sequestrum formation , {b) Syphilis — 
cortitis and the formation of gumma, and the presence of osteosclerosis , (c) Sarcoyna. — 
irregular bone destruction and no new bone formation between adjoining bones 
Collapse IS an early sign in sarcoma of vertebra , (d) Carcinomaloits metastases — 
The areas of bone destruction have a soft appearance where osteoporosis is present 

DISEASE OF JOINTS 

In radiography of joints, care should be taken that the outline of the joint space 
IS as httle covered as possible by the bones forming the joint Tins can best be 
obtained by seeing that the centrid ray from the X ray tube passes through the centre 
of the joint space The radiographic joint space compnses the cartilage, ligaments, 
synovia and synovial fluid, which are non-opaque to X-rays 

Widening Ol the joint space is demonstrated by comparison wnth the width of the 
joint space with that of a similar non affected joint It is evidence of effusion into 
the jomt and thickening of the s3movia 

The disappearance or loss of the joint space is evidence that absorption of cartilage 
has taken place, allowing the bone surfaces comprising the joint to come closer together 
or touch 

ACUTE ARTHRITIS 
The acute types of arthritis are — 

(n) Acute traumatic arthntis , 

(6) Acute non-suppurative arthritis 

These conditions produce some widening of the joint space from effusion and little 
atrophy of bone in the early stages They may resolve without leaving any radio- 
graphic evidence, or go on to a chrome arthntis of general or specialised type 

{() In acute suppurative and gonorrhoeal arthntis (Plate 69} as well as 
widening of the joint space, there is usually marked general atrophy of 
the bone, most marked at the level of the capsular attachments Separa- 
tion of epiphysis and dislocation may occur They usually go on to a 
chrome arthntis 


CHRONIC ARTHRITIS 

A radiograph of a case of chrome arthntis shows — 

(o) whether the disease is still active , 

(£) the degree of cartilaginous destruction which has taken place , and 
the tee iheistsests^ 

(а) In active chronic arthritis the sharpneK of outline of the cortex of the bones 
forming the joint are lost, while the joint sjpace itself appears slightly opaque The 
bones above and below the joint are atrophi^ When the condition becomes inactive, 
the sharpness of the bone outline reappears 

(б) The degree of cartilaginous destnictlon is judged by the amount of loss of 
joint space and the irregulanty of the bone comprising the joint which may show 
areas of erosion 

(c) The edges of the bones of the joint show m most cases lipping ” or osteophytfc 
bone formation. It is especially marked on the bone edges tafang part in the joint 
formation and more marked in the larger than m the smaller joints 
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As a result of these changes, the joint space may be diminished or obliter- 
ated Under the term chronic arthnUs are included both rheumatoid and osteo- 
arthritis 

OSTEOARTHRITIS {Plate 70) 

This joint change is most marked in the larger joints There is an irregular loss 
of the joint space with osteophytic new bone formation, but little of no bone atrophy 
In advanced osteoarthritis, marked hypertrophy of bone around the capsule may 
take place, leading often to partial dislocation This is seen particularly often in 
osteoarthritis of the hip True ankylosis rarely occurs except in the spine when 
the term spondylitis is used 


PLAIS 65 Pl^TE «. 

Osteoplastic Carcinomatous Deposits with Collapse Lympbadenomatous Deposits in Spine Arrow 
of xst Lumbar Vertebra indicates area of erosion Isew bone formation 

bridging intervertebral space 

POLYARTICULAR RHEUMATOID ARTHRITIS 
(Hate 71) 

This affects most frequently the small bones of the hands and feet 

(fl) In the acute stage, the joint space has a “ fuzzy " appearance with loss of the 
normal sharpness of the bone structure 

(i) In the early chronic stage, there is irregular loss of the joint space, sparse 
osteophytic formation, and thinning of the cortex, with a ‘ghost appearance of 
the bone 

(c) In the later stages of the disease, contraction of tendons produces dislocation, 
with areas of erosion around the heads and bases of the bones 
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FORMATION OF LOOSE BODIES 
Loose bodies in the joint spaces are seen most frequently in the knee 
Care must be taken not to confuse a loose body with the sesamoid bone, 
which IS in the tendon of gastrocnemius muscle behind the knee (see Knee, 
page 124) 

Regions in which loose bodies are frequently found are — 

(1) knee , 

(2) elbow 




Plats 68 

Destnictton of Clavicle by Lympbadenoma 


Types of loose bodies 

(i) ‘ Melon seed ” bodies assoaated with chronic synovitis 
(a) Post-tramnatic loose bodies, from injury to 
(a) articular cartilage , 

(fc) ecchondrosis of osteoarthritis 
(c) an epiphysis 

(3) Loose bodies occur in bursae, and are most common in the subdeltoid space 
of the shoulder These can only be seen m their true relation in stereoscopic views 
when the loose bodies are seen to he outside the joint space 

TUBERCULOUS ARTHRITIS 

This may be either — 

(a) Primary synovial or 

(b) Secondary to a primary bone lesion (Plate 2i) 
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(rt) In primary tuberculosis ol the joint, there is widening, at first, of the joint 
space, wth very marked bone atrophy 

(i) In secondary tuberculosis of the joint, the primary bone lesion is usually seen 
to communicate by a band of atrophied or destroyed bone, \nth the joint space which 
shoMs the changes of a chrotii? arthntis 

Pnmary tuberculous arthritis is, per se, in its early stages radiographically often 
indistinguishable from other forms of arthritis As the disease progresses, the bone 
atrophy increases, and the bone develops a typical ground glass type of atrophy 
The joint space becomes diminished with destruction of cartilage until it is obliterated 
The seat of infection is most often synovial and gives nse to marked bone atrophy, 
witlx a ‘ ground glass ’’ appearance of the bones forming the joint 



PUITE 73 PlATE 74 

Leprosy Note loss o( phalanges but little bone Syringomyelia Note bone atrophy most marked 
atrophy in distal phalanges dislocationandlossofphalatiges 


NEUROPATHIC JOINT CHANGES 
(CHARCOT'S DISEASE) 

The common causes of a neuropathic jtint change arc — 

(1) Tabes dorsalis, affecting most often the large joints 

(2) Syringomyelia and leprosy, affecting mostly the joints of the hands and 


NEUROPATHIC CHANGES IN LARGE JOINTS 
(Plate 72) 

(o) A general osteosclerosis of the bone ends forming the joint 
(6) An irregular osteophytic formation, as in osteoirfhntis 
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(c) Extensive cartilage and bone erosion of irregular type within the joint 
capsule. 

(<^ The formation of large loose bodies of irregular outline \vith some degree 
of dislocation. 


NEUROPATHIC CHANGES IN SMALL JOINTS 
(Plates 73 and 74) 

(a) Extensive erosion of the ends of the bones, but little general bone atrophy. 

(b) Dislocation at the j’oints. 

(c) No osteosclerosis. 

(<^ The formation of sequestra. 

Plate 73 is a case of leprosy ; Plate 74 syringomyelia. 



PuiT* 75 

Cysticerci m Muscle, marked « ith arrows 


CYSTICEBCI 

Cysticercl (Plate 75) Calcified cysticerd from the tape-worm of pork can be 
seen in man as multiple, homogeneous, dense shadows varying in size from 2 to 6 mm. 
or more. They are most easily seen in the muscles of the neck, thigh and leg. In 
the thigh and leg they must not be confused 'vith phleboliths, which have a harder 
ring outline and he in the line of the mam vessels, whereas the cysticercus lies in any 
of the muscles 
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CHAPTER III 


BONES AND JOINTS (REGIONAL) 

THE SKULL 

The most informative view of the general topography of the skull is the lateral 
view, and it should he stereoscopic 

The observer must first estimate whether the skull has been taken ‘ straight, ’ 
i e whether a line joining the two infraorbital ndges would be at nght-angles to the 
plane of the film , in which case, the lamina cnbrosa should be seen as a single line 
If tilting of the head is present the lamuia cnbrosa hne will be duplicated and undue 
distortion will be present 

The skull is composed of a number of semi-flat bones lying in different planes In 
a lateral view of the vault the bones are seen as consisting of an inner and an outer 
table of homogeneous structure and between them is seen bone structure of lighter 
density which shows famt spicutation When the inner table appears to fade into 
the outer table, or to be increased in thickness, this is usually due to projection of a 
partly tilted plane on to the plate 

Any apparent changes of density m the occipital region appeanng m a lateral 
picture should be disregarded, because of distortion resulting from the shape of the 
skull in this region and its relation to the plate and X-ray tube Changes of density 
in the occipital region should only be diagnosed from the basal view, which throws 
the base as a flat surface on to the film Any estimation of thickening of the bones 
of the skull should only be made from the lateral view at the top of the vault An 
apparent thickening of the skull m the occipital region is likely to be due to distortion 

The following should be recognised in the later^ pictures (Plate 76) — 

(1) The sutures between bones and the presence of wormian bones 

(2) The groove of the middle memngeal artery and its branches 

{3) The sella turaca and sphenoidal sinuses 

(4) The mastoid cells 

(5) The sphenoparietal and transverse sinus. 

(6) The frontal and maxiilaiy sinuses 

(7) The calcification of the pineal body, if present 

The occipito frontal view is of importance when if can be shown that a cafcified 
pineal body has been deviated to the r^ht or left by an intracranial tumour In 
order that deviation can be proved, it is important that the picture shall show the 
ensta galh and nasal septum lying m the same straight hne to prove that the skull 
has been taken ' straight ” 

In the basal view (Plate 77) the following should be recognised — 

(1) The foramen magnum 

(2) The mastoid cells. 

(3) The petrous part of the temporal bone 

(4) The external occipital protuberance 

(5) The paneto-occipital suture 

(6) Sometunes the internal acoustic foramina may also be seen 
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Lateral View of Skuil 

Platb j 6 

(l) Quter table of skull 

(12} Orbit 

(j) Inner 

(13) Maxillary palatine process. 

(3) Frontal sinuses 

(14) Styloid process 

(4) Lam na cnbrosa 

(<3} Spheno panetal suture 

(31 Sena turcica 

((6) Groove of ro ddle meniogeal artery 

(6) Clivus 

(17) Transverse anus 

(7) Cnsta petrosa 

(18) Body of mandible 

(8) Masto d process (pneumatic sed) 

(19} Corono d process of mandible 

[9) External occ p tal protuberance 

(20) Condyle of mandible 

(w) Spheno d «aus 
(ii) Maxillary s nus 

(zi) Lambdo d suture 
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Sutures show a great vanety m the time of closing , the posterior end of the 
sagittal suture is usually closed at the fortieth year, the coronal at the fiftieth 

FOETAL SKULL 

The outline of the foetal skull can be seen m utcro at the end of the third month 
of mtra uterine life Gross overlapping of the skull bones in the fronto-parietal and 
occipito panetal areas is evidence of foetal death (Sec page 246 on Death of tlie 
Foetus 1 



PlfcTR 78 

Increased Intracrantal Pressure Tbe finger marlung or beaten 
silver change is very marked 


INCREASED INTRACRANIAL PRESSURE 
(Plate 78) 

The beaten silver skull is evidence of increased intracranial pressure This 
appearance is produced by the pressure of the brain on the vault of the skull, which 
becomes thinned from pressure of the bram, so that the outline of the convolutions 
can be seen The more marked the change, the longer standing is the condition 
The change is localised in the early stages, but later becomes general When it is 
localised it is some indication of the i^ion of the tumour The “ beaten silver 
appearance is found associated with — 

(а) Intracranial tumours 

(б) Hydrocephalus of children when the sutures are open 
(c) Oxycephaly, in which the sutures are closed 
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DEVELOPMENTAL ABNORMALITIES OF THE SKULL 
Micro- and tnegalocephalus show no peculiar bone change except in the dimensions 
ol the skull and the very marked thinning o( the vault in megalocephalus 


ACROMEGALIC SKULL 
(See under Pituitary fossa, page So) 

In thi^ condition, as well as. the changes in the pituitary fossa, the frontal sinuses 
are increased in prominence and the jaw is of prognathous type 



Plate 79 

MultjpJe PracturM oX Skull r«ote the hard ' outli&e of Uie 
Iractuicd line (ij as opposed to <tolt oulUnc of ‘‘uture (i) 


FRACTURE OF SKULL 
(Plate 79) 

Fractures of the skull are shown as straight lines with a “harder” appearance 
than any other marking of the skull and must not be confused with unclosed sutures, 
which are, however, spiculated 

Fractures of the base of the skull can rarely be distinguished eACept where a 
fracture line can be traced from the vault of the skull running into the base 

A depressed fracture is best shown 

(а) Stereoscopically, when the depressed bone can be seen 

(б) By obtaining a profile view 

The evidence of fracture of the skull is most useful in the early stages after fracture, 
but, because of the general condition of the patient, it is most dilhcult to obtain these 
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radiographs satisfactorily, as they require close co-operation between the patient and 
the radiologist. 

INFECTIVE BONE LESIONS OF SKULL 

Acute osteomyelitis. No bone change is ^n. 

Chronic osteomyelitis. This shows areas of dense sclerosis and circumscribing 
areas of osteolysis. 

Progress. There is a gradual return to normal with extrusion of the sequestra if 
formed. 

Tuberculosis. The changes cannot be distinguished from those of chronic osteo- 
myelitis. 



PLAie 79A. 

Fnclure of SbuU uuliuud by anow. 


Syphilis of the skull (Plate So). The appearance is somewhat similar to that of 
Paget’s disease, but both inner and outer tables are affected by "woolly” bone 
appearance (see Paget’s disease, page 79). This change m both tables is diagnostic. 

SPECIAL INFECTIVE LESIONS PBODOCINC SCLEROSIS OF THE BASE 
OF THE SKULL 

There is a group of rare diseases, such as Leonliash ossia (Plate 81) and Goundou 
disease (Plate 82), in which the main change occurs in the base of the skull, extending 
to the bones of the face. The change is in the nature of an osteosclerosis. 
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METABOLIC DISEASES CAUSING CHANGES IN THE SKULL 

PAGET S DISEASE— OSTEITIS DEFORMANS (see page 42] 

(Plate 83) ' 6 

Part affected Most marked in the vault 

Characteristic It affects only the outer table the outline of the inner table being 
unaffected ® 

Contour of bone There is irregular patchy overgrowth of the skull bones, with 
general loss of bone detail affectmg the outer table 

Changes in bon© structure Multiple areas of osteoporosis and osteosclerosis 
occur with the appearance of small tufts of cotton wool studding the vault 



Plate So 

Syphilis ol Skull Mote the osteosclerosis and that 
both tables ol the vault are aHected 


In the early stage the change may begin in any part of the vault 

In the late stage the whole skull becomes affected 

A very infrequent change is the replacement of a large area of the bone table 
most frequently in the panetal region by a dense plaque of sclerosed hone (see 
Plate 84) 

Differential diagnosis 

(i) Syphiln may produce the same change m the bone structure but the tnner 
table as well as the outer table is affected (Plate 80) 

{2) Carctn&fftalosis shoivs areas of osteMysis (most noticeable m the vault) with 
httle bone sclerosis The contour of the tables often remains unaffected but may be 
expanded (Plate 8:?) 
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(3) Mulliple myelomafosts shows multiple punched out areas of osteolysis m 
the skull with no loss of general bone detail (Plate 34) 

SCURVY AND INFANTILE RICKETS 
1 he appearance of the skull is not diagnostic 

MARBLE BONES 

The skull IS opaque all over its vault the tables cannot be differentiated The 
other bones usually show a similar idionge 

Differential diagnosis If the differential diagnosis is uncertain it may be 
elucidated by radiographs of other bones where the condition may affect other parts 
of the skeleton as in Paget s disease Syphilis and Multiple Myeloma 



Platk 81 

LeosUasts 0» a ibe mteosclefosas aflecti&g chiefly the 

aolciior half of the skuU 


RENAL RICKETS 

The skull shows circular areas of decalciGcatoon — the outline of the outer table is 
lost This combined with changes m the epiphyseal regions of the long bones is 
diagnostic 


THE SELLA TURCICA 
(Plate 76) 

The shape of the sella turcica in the lateral view of the skull is oval or round and 
its contours are regular It is bounded in front and above by the- anterior clinoid 
process and behind by the posterior clmoid process The antenor clmoid process is 
projected in the lateral view wth a blunt point The shape of the postenor clmoid 
process vanes much within normal limits and may appear to be separated from its 
base but it is not abnormal unless erosion of the process is demonstrated The 
average measurements of the sella are 8 min deep and 12 mm long 
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PATHOLOGICAL CHANCES OF THE SELLA TURCICA 

Effects of tnlra and extra sellar tuawurs on the shape of the sella turcica are — 

(ij) In the mtergknoid space separation of the dinoid processes occurs 
without alterations m the lower part of the sella turcica 
[h) In supra sellar growths growing into the sella the sella appears shallow 
from erosion of the antenor and postenor chnoid processes and is only 
deepened by very large tumours 



Goundou D lease Note the seneialised osteoscletosis vvbjch affects tie «kuU vault as 
well as tl)« t>ase 

{c) Intra sellar growths produce irregular erosion of the floor of the sella 
turcica 

(i) Acromegaly (Plates 86 to 88) 

{a) In the early stages the shape of the sella turcica becomes remform but the 
distance between the antenor and postenor dmoid processes remains 
unchanged The sella js deepened 
{b) In the Mer stages the downward enlargement increases 
(f) In the last stage the downward enlargement increases and separation takes 
place between the antenor and posterior cbnoid processes The postenor 
chnoid process may be broken off and displaced backwards and the floor 
is depressed into the sphenoidal sinuses 
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Associated changes tn the skull 

(i) Prognathism of the jaw There is an alteration of the angle of the jaw 
which becomes more obtuse thelowerjaw projecting in front of the upper 

(ii) Gross hypertrophy of frontal area with enlargement of the frontal air 
sinuses 

(2) Causes of erosion and fracture of the posterior chnoid process 

(a) Growths in the post nasal space invading the sphenoidal sinus The 
presence of the growth is confirmed by demonstrating a tumour in the 
nasal space and opaaty of the sphenoidal sinuses 

(b) Acoustic tumours are confirmed by clinical signs and erosion of the petrous 

part of the temporal bone round the internal acoustic meatus (see page 93) 

(c) Basal tumours are confirmed by clinical signs 



PLATB Bj 

1 aget s D sease of Skull The tvltiog 9 very marked the outline of the 
outer table a neguUr the tsoer table remaiai latact aod regular 

(3) Erosion and fracture displacement of one anterior cllnoid process with 
monolateral exophthalmos is evidence usually of an aneurysm of the Circle of Wilhs 
It can only be proved by a thorotrast filling of the Circle of Wilhs to demonstrate 
the presence of the aneurysm (Plate 89) This is a procedure not to be undertaken 
lightly 

INTRACRANIAL CALCIFICATION 

Intracranial calcifications can be recognised in stereoscopic examination of the 
lateral projection of the skull 
83 


BONEb AND JOINTS (REGIONAL) 


Abnormal intracranial calcification can only be diagnosed when the group of 
“ normal” intracramal dalafications have been eliminated 

I NORMAL INTRACRANUL CALCIFICATIONS 

(1) The pineal body is calcified in 6o per cent of adult skulls This calafication, 
vanes in size from a single dot to an irregular area 5 mm in diameter It lies directly 
above the mastoid cells on a level with the centre of the bony orbits 

(2) The choroid plexus when calcified is seen as a senucircJe of opaque dots above 
the postenor part of the temporal bone 

(3) The falx cerebn m the lateral view of the skuU may show irregular calafication, 
often of circular outline, lying between the cnsta galh in front and the surface of the 
tentonum behind (Plate go) 



Pure 84. 

Fagets Dksc&se ol SksH Sbowing A- typical Change (i] Typical 
change in Ircotal area (a) Area of sclero^d bone in temporo 
panetal region 

(4) Opaaties in the Ime of the longitudinal sinus are produced by calcification m 
the Pacednoman bodies 

n ABNORMAL INTRACRANIAL CALCIFICATIONS 

i i) Calcifying intracranial tumour (Plate 91) 

2) Abscesses 
3) Cysts 
(4) Teratoma 

(5) Haemangioma undergoing calafication (Plate 92) 
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Plate 87 Plate 08 

Tumour m P tuitary Possa (Stage 2 ) Note the Acromegaly (Stage 3 ) Note the whole lossa is 
whole fossa is enlarged and the roof of the spheno d enlarged with depression into the sphenoid sinus 
s nus IS deformed which is obliterated 
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DlHercntial diagnosis can only be amved at by collateral evidence because ol the 
inconsistency of the radiographic appearances Sometimes the diagnosis can only be 
made at operation 

THE NASAL SINUSES OF THE SKULL 
(Plates 92A to loi) 

The nasal cavity and its accessory sinuses are of prune importance to the 



radiologist because they arc frequently the site of infective processes which can most 
early be detected by radiographic investigation 

Sinus infection, as well as giving nse to the intermittent discharge of pus from 
the nose, can produce an intractable neuralgia, sometimes wrongly diagnosed as true 
trigeminal neuralgia ■ and also lead to chronic bronchitis from the discharge passmg 
into the lungs via the throat Occasionally it may give nse to conjunctivitis and 
intis 
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The nasal septum forms a wall between the nght and left sides of the nasal cavity 
above and m front he the frontal sinuses the ethmoid cells he in a lateral position 
the sphenoid cells behind and abqye The maxillary sinuses are lateral to the ethmoid 
cell groups 

The frontal sinuses he between the two tables of the frontal bone and are usually 
asymmetncal They extend upwards to a varying degree Generally they are more 
developed in the male than in the female in whom they may often be absent on one 
or both sides While they are fully developed at about the fourteenth year they 
often do not appear until the age of seven years 

The ethmoid cells are an irregular group of ate sinuses which are very variable m 
number and extent from case to case Though anatomically divided into an antenor 


pLMfc go 

Calcificat os n Falx Cerebn nd cated by axrow 
A P view 

a middle and a postenor group radiographically they are more often described as 
only an anterior and postenor group the middle group of cells being included with 
the antenor group 

The antenor group of cells lie behind the frontal process of the maxilla and form 
part of the laterd wall of the orbit The postenor cells lie further back and form the 
postero-lateral and medial part of the postenor orbital wall 

The sphenoid sinuses lie m the body of the sphenoid bone In front lies the nasal 
cavity above the sella turcica laterally the antenor part of the middle cranial 
fossa and postenorly the basal part of the occipital bone and the posterior fossa 
The sinuses are usually irregular in size and extend backwards into the sphenoidal 
bone to a very varying degree 

The maxillary sinuses he within the body of the supenor maxilla "Ihey are 
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usually symmetrical and can first be seen after about the second year. In the 
postero-anterior radiograph they are seen as pyramidal areas, with the apex pointing 
downwards and the base forming the floor of the orbit. 

The variations from the normal which can be recognised are ; — 

(i) Deviation of the nasal septum. 

(a) Differences of opacity between one set of sinuses and another. 



(3) Equal but increased opacity of all sinuses. 

(4) The appearance of fluid levels. 

{5) The invasion of sinuses by tumours, with distortion of the sinus outline. 

The diagnosis of Infection of a sinus depends on the recognition of loss in the normal 
translucency and the normal sharpness of the bone iommg tlje wall of the sinu§. 

The types of opacity in the sinuses are divided into : — 

(1) Thickening of the mucous membrane. 

(2) Efiusion with or without a fluid level. 

(3) Complete opacity of the sinus. 
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The presence of the fluid level is demonstrated by tilting the head in the horizontal 
position to one side and showing that the fluid level remains horizontal. 

The diagnosis of abnormal conditions in the nasal sinuses depends on the recognition 
of the loss of normal translucency and changes in the walls forming the sinus. 

The radiograph must be taken so that the translucency of the sinus is not impaired 
by structures forming the base of the skull, which may give rise to mistaken interpre- 
tation of an intra-sinus opacity. 



PLATB 92. 

Calcification oi Haemangioma in Posterior Fossa of Skull, indicated by arrows. 


Projection for frontal cells (Plate 94). 

The frontal cells are projected by a ray parallel to Reid’s base line and passing 
through the external occipital protuberance. 

Projection for maxillary sinuses (Plates 92A and 95}. 

The maxillary sinuses are projected by a ray passing through the sinus at 45® to 
Reid’s base line, the head being tilted up at this angle to project the petrous part of 
the temporal bone below the base of the maxillary sinus. The X-ray tube is centred 
5 cm. above the external occipital protuberance. 

Projection for sphenoidal sinuses (Plates 93 and 96). 

Sphenoidal sinuses are projected by a ray passing at right-angles to Reid’s base 
line and bisecting it. 
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Projection of ethmoidal cells. 

From the frontal cell projection the antenor and postenor ethmoid cells are 
superimposed upon each other From the maxillaiy sinus projection, the anterior 
ethmoid cells alone are seen, the posterior ethmoid cells being projected downv^ards 
From the sphenoidal sinus projection, the ethmoid cells are seen lying between 
the mandible in front and sphenoidal sinus behind 

Diagnosis of pathological conditions in nasal sinuses. 

(1) Complete opaaty (Plate g^) replacing normal translucency indicates swelling 
of the mucous membrane from thickening, infection or (rarely) new growth 

(2) In the upright position, sometimes a fluid level may be seen indicatmg 
infection (Plate gS) , a fluid level is associated with mucous secretion rather than pus 



Plate 9*a 

Nasal Sinuses of Skull ^Maxillary projecUcm > 
|l) Iroatal sinuses 

(2) Ethmoid cells. 

(3) Afaxillaiy siauses 

(4) Petrous part of temporal bone pro- 

jected at base of maxiUary sinus. 


Plate 93 

Vasal Sinuses of Skull [Submaxillary projection ) 
(1) Sphenoid sinuses ( 3 ) Maxillary sinuses 
(a{ Ethmoid cells (4) Mandible 



(3) Slight opacity more marked at the base and sides of the sinus indicates swelling 
of the mucous membrane without defimte effusion (Plate 100) 

(4) A localised swelling of the mucous membrane indicates a polyp (Plate 99) 

(5) In chronic infective processes, the sharp outline of the bone wall is lost 

(6) Sclerosis of the bone around the margin of the sinus indicates chronic osteo 

myditis „ j j V 

(7) A densely opaque homogeneous opacity in a sinus is usually produced by an 
obteonia (Plate 101) 
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The normal mucous membrane lining the sinuses cannot be seen , it is visible only 
when it IS swollen 

MASTOID CELLS (after Schuller) 

The size of the mastoid cells vanes much from one individual to another They 
are seen as a grape-hke area lying behind the condyloid process of the jaw, which 
IS an easily recognisable landmark 
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Plate 96 

Sphenoid and Ethmoid Cells (rom Spheaoid Projection 

(1) Sphenoid stnus. ( 0 ) horamen ovale. 

(2) Maxillary sinus (7) Foramen lacenira 

(3) Ethmoid cells middle and postenor (6) Greater wing of sphenoid 

group (Qj Mandible 

(4) Petrous part of temporal bone (10) ^lastoid cells. 

(3) Foramen spinosum 
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The normal mastoid cells are translucent loss of translucency is evidence of 
infection Both groups of mastoid cells should be X rayed so that companson of 
translucency may be made 

Plate 102 show s normal mastoid cells and Plate 103 infected cells of the other side 
In the early stage of infection the mastoid cells are not opaque The change is similar 
to that m osteomyelitis in that there is no demonstrable change in the early acute 
stage As the infection becomes chronic the cells become opaque and their sharp 
outline destroyed 

TUMOURS OF THE ACOUSTIC NERVE 

Tumours of the acoustic nerve may produce changes jn the petrous part of the 
temporal bone which can be radiographically demonstrated 
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PukTB 97 PLWE 98 

Opa jue Maxillary S ttus Inlect on tul caUd by Fluid Level n B ght Maxillary Sinus ind cated by 
arrow arrow 

The tumour in most cases enlarges the infemaf acoustic meatus Evidence of 
the enlargement can only be obtained by comparing it with the meatus on the other 
side The most satisfactory projections are a view showing the base of the skull 
and the petrous part of both temporal bones (Plate 105) and the Stenver projection 
(Plates 104 and 106) 

X RAY EXAMINATION OF THE TEETH 
In X ray examination of the teeth a senes of intra oral films are used as on each 
film It IS only possible to show two or three teeth The method of notation of the 
teeth in each region is shown in Plate 107 

Because of the differences in the angle of the plane of the teeth and the palate the 
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path o{ the X*ray must be directed to produce the minimum distortion to prevent 
apparent lengthening or foreshortening of the tcelli The path of the rajs must fall 
at right angles to the imaginary bisecting plane formed with the hard palate, as 
shown in Plate 108 

The parts of the tooth recognisable are vhown in Plate 109 The normal alveolar 
margin reaches the nccL of the tooth and the pericementum can be traced m 
unbroken line around the root The teeth must be examined for cndcnce of 
infection, faulty fillings and pulpsioncs 

Care must be taken nut to confuse the normal foramina, canals and antra with 
changes at the roots of the teeth If doubt exists, on oblique view of the tooth will 
alter the relation of the root to the suspected area 



Plaik 9^ 

P«lyp 10 Led MuilUfy Stnut. 


ID pyorrhoea (Plate no), there is absorption and recession of the alveolar margin 
from the neck of the teeth , in the most advanced eases the roots appear to he free 
of the alveolus, with usually a heavy deposit of deep tartar 

Chronic apical Inleetlon (Plate in) The earliest change is increase m width of the 
periodontal space round the tooth apex Later, destruction of the cancellous tissue 
round the root occurs The cancellous tissue only shows sclerosis in coses of long* 
standing infection 

Pulpstones These are seen as round, opaque dots lying in the pulp cavity they 
are evidence of degenerative changes in the pulp cavity and are rare 

Dentigerous cysts (Plate 112) are most common in the molar region The tooth 
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usually distorted, lies in the cyst cavity, its crown often being m contact with the 
wall of the cyst 

Dental cysts are ranhed areas found most often attached to the roots of dead 
teeth They have a well defined wall and may cause expansion of the alveolus 


SPINE 

A general survey of the spine should always include lateral views as well as antero- 
posterior views, and stereoscopic pairs in the upper thoracic area, because the outline 
of the scapula throws confusing shadows m the lateral radiographs 

Antero-postenor views of the first, second and third cervical vertebrae should be 
taken through the open mouth m order to avoid the shadow thrown by the lower jaw 



In examining a film of the antero-postenor view of the spine, the normal shows 
the spines of the vertebrae lying m a straight hne in the centres of the shadows of the 
vertebral bodies 

A gradual curve of the straight line indicates scoliosis faulty positioning of 
the patient during radiography must, of course be eliminated 


RADIOGRAPHIC DISTORTION OF THE SPINE 
In radiography of the spine, the horizontal axis of the vertebral bodies should be 
projected at right angles to the plane of the film, the rays from the tube fading parallel 
to the horizontal axis of the vertebrae 

Because of the necessary relative nearness of the X ray tube (usually 35 inches) 
in radiography of the dorsal and lumbar vertebrae, the bodies and intervertebral 
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spaces in the central area of the film vnll abne appear m their true relations Those 
at the top and bottom of a 15 x 12 inch film will be projected by the obliquity of 
the rays to the film, with apparent widening of the shadow of the body by projection 
of the superior and infenor surfaces of the bodies into the intervertebral spaces 
produang an apparent narrowing of those spaces Where narrowing of the inter 
vertebral spaces is to be detected only the area aivered by three or four vertebrae 
at the central area of the film can be utilised or the film to-tube distance should be 
increased to four feet to prevent distortion 

In the spine, whenever possible antero posterior and lateral views should always 
be taken 



Plate 

Eighth Nerve Tumour on lett side caus ng vadeaing of icternel acoustic meatus and eros on of tip 
of petrous part of temporal bone fi) Normal petrous bone right (i) Tip of petrous bone eroded 
(3j Enlarged internal acoustic meatus 

In the cervical region the following should be identified (Plates 113 and 114} — 
{2} Aiias 

(2) Axis and odontoid process m the antero posterior view as seen through 

the open mouth 

(3) Bodies of other cervical vertebrae 

(4) Transverse processes 

(5) Intervertebral articulations 

(6) Spines of vertebrae 

The intervertebral disc space can be seen m the lateral view of the cervical spine 
but not in the antero-postenor view in all cases because of the tilt of the bodies 
The anterior part of the body of the first cervical vertebra in the lateral view is seen 
to he in front of the second body and must not be mistaken for a dislocation 
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Tumour of Eighth Nerve ErodmgTip of Petrous Put of Temporal Bone and Internal Acoustic Meatus 
(Compare with 105) 

(1) Enlarged latemal acoostie meatus. 

(2] Blunting of tip or apex of petrous part of temporal bone 
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Upper ]a^k Lower ]aw 


1 Leh Molars £ Le(t Molars 

2 Leit PrcnoUrs aed Baines 7 Left Premolars and Canines 

S locisors ^ locisors 

1 Rigbc Premolsrs and Can ats ^ Rjpfil PremoUrs and Canine; 

3 Right Molars 10 Rig)>s Moars 

PtATf lO? 



Dentigerous Cyst The tooth lies 
indicated by arrow 


Plats 113 

cavity ist xndandsrdCervical 'Vertebrae anteroposterior 
’ viesr radiographed through open mouth (i}Atlas 
(2) Transverse process of atlas (3) Axis (^jOdoa 
toid process of axis (3) Atlanto-occipital joint, 
(r) Atlanto axis joint (7) Base of skull 
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In tlie thoracic region (Plate 115) — 

(1) Bodies of the vertebrae 

(2) Intervertebral spaces 

(3) Transverse processes and nb articulation 

(4) Spines of vertebrae 

The trans\erse processes of the upper thoracic vertebrae point always slightly 
upwards and outwards Those of the lower thoracic and lumbar vertebrae point 
outwards and horizontally The upper four thoracic vertebrae appear less dense 
than the lower, because they are not covered by the shadow of the heart and great 
vessels 



In the lumbat legvon (Plates ti6 and 117) — 

(1) Bodies of the vertebrae 

(2) Intervertebral spaces 

(3) Transverse processes 

(4) Spine* of vertebrae 
A frequent abnormality IS — 

(а) extra long transverse processes of first and second lumbar vertebrae with 
or without short nbs , 

(б) detached transverse processes on one or both sides They are evenly 

rounded as distinguished from fracture* of the transverse process and 
show a definite arUculaUon 
(c) sacrabsatioD of the last lumbar vertebra 
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DEVELOPMENT OF SPINE 

Because of the numerous centres of 
ossification in the vertebrae there are a 
great vanety of abnormalities which per 
sist to adult life These are often onlv 
discovered accidentally or when osteo 
arthntis from strain caused by the abnor 
m^ity occurs 

The most common abnormalities are 
(d) Spina bifida is the absence or 
failure of union of the spinous 
process It occurs often in 
the fifth lumbar vertebra 
and here is usually uithout 
significance but is even more 
commonly found affecting the 
first sacral segment (Plate 
118} 

fd) Extra nbs and fusion of nbs 
(c) Extra bodies fusion of bodies 
half bodies 

(i) Variations at the lumbo-sacral 
junction 

In the last section these vary from 
complete fusion of the fifth lumbar ver- 
tebra to the sacrum to spina bifida of all 
the lumbar and sacral vertebrae 

Wide vanations m the angle of the 
lumbar spine to the sacrum occur but are 
only of importance when they cause 
spondylolisthesis 

Fusion between atlas and axis occurs 
but rarely 

The formation of epiphyseal plates 
seen on the supenor and infenor surface 
of the anterior part of the body of the 
vertebrae is often recognisable betwe-n 
the tenth and twenty fourth years (Plates 
119 to 221} 

Plate 115 

Normal Dorsal Vertebra A&tero-postenor view 
(i) Bodv oI vertebra (?) Intervertebral space 
(3) Transverse process of vertebral body 
(4} Smnous process (5) Rib Note that the inter 
vertebral spaces tend to become vider in the lo^^er 
vertebrae also the bodies are si ghtly larger In the 
normal all the spinous processes 1 e in the same 
straight line (6) The sp nous processes are often 
seen m the intervertebral spaces or through the 
upper part of the bodies of the next lower vertebra 
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The ^tenor aspect of the bodies of the vertebra in young adults may show a 
well-marked canal for vessels (Plates 119 to 121) 

DISEASES OF THE SPINE 

Traumatic changes. Both lateral and antero posterior views should always be 
taken 

(a) Dislocahons of tho lericbfae (Platei22) usually take place in the antero posterior 
plane and are most easily recognised m the lateral view The anterior surfaces of the 
bodies in the normal form a regular hne which is interrupted when dislocation and 
fracture take place 

(b) Fractures of the body or transt erse processes (Plate 123) The fracture deformity 




Pi^is JjSi Plate 11& 

SpinE Bifida Antero po&tuior view oi cervical Dor^ Spine in a Child (i) Cpiphyseal plates, 
vertebrae The hoe ol the failure of fustoo b (2) Nutrient canals 

marked 'nith arroi\e The vertebrae above aod 
below show normal (uaon 

of the body is typically wedge shaped , the line of fracture through the body may be 
undetectable In fracture of the body, the wedge usually points forwards and the body 
shows increased density towards the thin edge of the wedge , whereas, in the congenital 
wedge shaped vertebra, the body density ts not increased Fracture of the transverse 
process must be distinguished from the appearance of a separate epiphysis which has 
remained unfused, in which the outline of the bone at the supposed fracture line has a 
soft, rounded appearance and not the hard, sharp, serrated appearance of a fracture 

(c) Fracture of the odontoid process of the axis usually shows the process with the 
atlas displaced backwards The antenor part of the atlas then hes in the same Ime 
with the axis or behind it The nng of the atlas may also be fractured (Plate 124) 





A MANUAL OF Ii^\DIOLOGIG\L DIAGNOSIS 

(i) KumnicVi dxscaie — Oiteochondnhs of the sptnt — is late evidence of fracture 
of the body of a vertebra In an incomplete vertebral fracture of the body, there 
may be little deformity and this may escape detection at the time of injury , later, 
collapse of the vertebra takes place uith uedging forwards and irregularity of tlic 
internal structure This is known as post<traumatic Kilmmcl's disease of the vertebral 
bone (see Osteochondritis) 

Inflammatory diseases. 

OsUoatlhntxi This shows itself by the formation of outgrowth of bone round the 
articular surfaces There is usually no bone atrophy (Plate raj). 

SpondyUtit This begins with the appearance of an ordinary ostcoarthntis, but 
rapidly progresses to ankylosis between the bodies and synostosis 



l-»lrTA} t'icwp/XlonjJ ChJd Uie 

Miuli lor ves*el» |i) uO vetlebrsl pUtr li) which 
have not >ct become Joined to the b^le* 


OsteomytUhs The changes are difficult to detect in the early stages, and do not 
differ from those seen m typical osteomyelitis (See Osteomyelitis, page 33 ) •» 

Typhoid spine In the early stages the appearance is similar to that of obteo* 
myelitis In the later stages, ankylosis and synostosis of the affected vertebrae 
occur often the whole dorsal or lumbar spine is ankylosed 

Tuberculosis of the spine (Plate 126} Radiographic changes are — 

(d) Narrowing or loss of the intervertebral space with approximation of the 
vertebral bodies is one of the earliest changes 
(i) Marked atrophy of one or two adjoining bodies, with loss of detail in bone 
texture, and local areas of bone destruction 
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Progress 

(а) Collapse of the body of the 

vertebra and sclerosis 

(б) Forvrard wedging 

(c) Abscess formabon obliterating 
the outline of the vertebrae 
This is not a constant feature 

Healing 

(а) Without evidence of change, 
a complete reparative pro- 
cess but rarely occurs 

(i) With the appearance of local 
ised ostcoarthntic changes, 
wedging and ankylosis 

THE APPEARANCE OF PRIMARY 
SARCOMA OF A VERTEBRA 
{Plate 127) 

Changes — 

(rt) .Vtrophy of a single body 

(б) Irregular destruction of the 

body 

(c) Irregular osteoplastic forma 

tion (very rare) 

(d) Collapse of the atrophied 
body 

(i) The intervertebral spaces are 
not usually affected 
The presence of any other pnmaty 
.neoplasm must be e.\cluded 

It is distinguished from tuberculosis 
of the spine, in which the mtervertebral 
space IS affected early 

Secondary neoplasm tn the vertebra 
(Plate 128 ) 

The appearance is similar to that of 
secondary carcinomatous invasion of any 
other bones (see page 61) 

The atrophic type of change is the 
most common , coUapse of the body is a 
late change and takes place terminally 
The osteoplastic type of change is rare 
and IS seen usually associated with 

PiATB J3I 

Lateral vjew of Dorsal Vertebrae in a Cbilfi Note 
the slight jiTcgulanty of the bodies (i) which is not 
pathological and the canals for vessels (s) which 
disappear in adult life 
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Plate 1*4 Plate isj 

Fractured Odontoid (i) with b^kwards dislocation Osteoarthntia of Spine (Spondylitis) 

of atlas (2) on axis which is aUo fractured (3) Osteophytes indicate by arrows 
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caranoma of the prostate It may change into the osteolytic (Plate 64) 
Metabolic disease Paget s disease in the spine is similar to that seen in other 
bones (see Paget s disease page 42) It is always associated with osteoarthntis of 
the spine 

Erosion of vertebra from pressure is seen in the lateral view (Plate 139) It may be 
caused by — 

(1) Aneurysm (common) 

(2) Hodgkin s disease (rare) 

The antenor surfaces of the bodies are excavated the mtervertebral discs and 
superior and infenor surfaces are not usually affated 

Spondylolisthesis (Plate 130) Spondj lolisthesis should always be demonstrated 



Tutwrculoas of Sp ae l^oss at intervertebral 
space desiructicu} ol opposing surlacee of 
vertebra votb some sclerosis. 

by a lateral view showing the relation of the body of the fifth lumbar vertebra to the 
first sacral segment 

In the normal a smooth curve can be drawn along the antenor surfaces of the 
vertebra and the sacrum m spondylohsthcsis this line becomes humped by 
the antenor surface of the fifth lumbar vertebra The fifth lumbar vertebra is 
displaced forward on the sacrum to a degree varying with the seventy of the lesion 
and associated in the more severe types with defect or fracture of the neural arch 
of the fifth lumbar vertebra 

The inicncrUbral discs are not opaque to X rays and calcification only occurs in 
them m disease Plates show an example of calcification of the nucleus pulposus 
following Infective chondro-neurUIs (Plate 131) 
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Sarcoma ol Bodv ol tst Lumbar Vertebra. There u coUapse o( the bedy The diaease is isolated to the 
single vertebra] body llie diagnosis (coofinned by biopsy) can only be arrived at radiograph cally by 
cbmioating any other pruaary neoplasm 



Plate 12S 

Osteoplastic Caremoma (lateral view) of Vertebra with collapse The bodies above and below are not 
involved 
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RIBS 

The nbs forming the bony framework of the chest he in a difficult plane for 
satisfactory radiography 

The cartilaginous parts between the sternum and nb-ends are non opaque to 
X-rays when calcification fakes place m them, it is usually more dense than the bone 
and appears as irregular beading on the nb ends along the edges of the cartilage 
Care must be taken not to confuse calcification m the nb cartilages wth gallstones, or 
opacities m the lung 

FRACTURE OF RIBS 

This can only be demonstrated as a discontinuity m the bone It must not be 
confused with the lip on the lower surface of the shaft of the nb about its centre. 



Sarcoma of Rib (>) Osteolysis of nb (a) Sarcoma 
mass exteodiii^ into luag 

which may simulate a fracture, but the hoe of fracture is absent Limg markings 
and artenal grooves must be distinguished from fracture lines by theu- softer outhne 

MULTIPLE MYELOMATOSIS 

The shafts of the nbs are studded with clear-cut holes associated ivith similar 
changes in the shafts of other bones and skull A similar change is seen in some 
cases of leukaemias in the terminal stages 

SARCOMA 
(Plate 132) 

Sarcoma of a nb usually shows an area of destruction of the nb associated wth 
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a rounded opacity of the peripheral lung field. The change in the rib may be obscured 
by an effusion into the chest. 

CHONDROMA 

Chondroma of a rib is smooth in ontUne and not associated with change in the lung. 
The tumour always shows the diagnostic ** chondroma spots.” 

CHANGES IN RIBS ASSOCIATED WITH COAPTION OF THE AORTA 
The ribs show , in their posterior third, small defined areas of erosion affecting the 
margin from pressure of the dilated intercostal vessels. 


OTHER DISEASES OF THE RIBS 

Other diseases of the ribs do not differ from those seen in other bones, though 
their satisfactory radiography is often difficult. 
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THE PELVIS 
THE ADULT PELVIS 

The adult pelvis, because of the different planes in which the bones he, presents 
certain radiographic difficulties which can best be investigated by stereoscopic 
examination Care must be taken not to interpret gas, bowel contents, or calcified 
gland shadows as changes m the bones The true relations of such shadows can be 
seen stereoscopically 

THE PELVIS IN THE CHILD 
fPlate 135) 

At birth, the ilium, pubis and isdiium are already partly calafied Cartilage forms 
the acetabulum and the junctions between the ilmm, pubis and ischium Union 
takes place about the fifth year Other epiphyses appear at the crest of the lUum, 
the symphysis pubis, anterior infenor iliac spine and ischial tuberosity at the fifteenth 
year and unite about the twenty first year 

DEVELOPMENTAL ABNORMALITIES 

The commonest of these is open sacral segments, and it is of no significance in 
most cases 

FRACTURES 

These are of any type and very diverse, depending on the type of trauma They 
are often very difficult to detect without stereoscopic radiographs 

INFLAMMATORY DISEASE 

For chronic osteomyelitis, see page 34 

TUBERCULOSIS 

This IS usually seen, when developed, as an area of bone atrophy close to the 
acetabulum, with a well marked clear area of tuberculous debns surrounded by a 
ring of sclerosis A similar change may occur at the sacroiliac joints 

NEOPLASMS OF THE PELVIS 

(ij Exostoses, single or multiple, are of importance only if likely to cause 
obstruction to labour (see page 55) or movements of the femora 

(2) Sarcoma (see page 60) 

(3} Secondary carcinomatosis (see page 61) 

(a) In the osteolytic type there is irregular bone destruction 
(i) In the osteoplastic type, which resembles Paget s type of osteosclerosis, 
the pubis and acetabular regions are most often affiected Diagnosis is 
made from Paget's disease by an X ray exanunation of the skull, femora 
and other bones for the typical changes of Paget’s disease 
(c) Sometimes the disease is first recognised when both the osteolytic and 
osteoplastic changes are present together when the radiograph is diagnostic. 

METABOLIC DISEASES 

(1) Paget s disease shows (see page 42) — 

(a) very pronounced osteosclerosis , 

(b) a general loss of bone detail with the trabeculations showing a " cotton 

wool ” appearance 

(c) an associated osteoarthntis 

(2) Osteitis fibrosa cystica (see page 46) 
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THE SACROaiAC JOINT 

The sacroiliac joint can only be satisfactorily examined m stereoscopic views 
because of the obhquity of the joint and the difficulty of obtaining a single radiograph 
which will show the joint space 

CHANGES IN THE JOINT 

(1) Widening is seen m the joint spaces in the pregnant woman before delivery 
and IS a physiological change 

(2) Narrowing associated with sclerosis of bone is seen in infective disease of the 
jomt Though ^ten indicating a tuberculous lesion it may, however, be part of a 
simple infective arthritis 



Platb 13a Plats 136 

Hip of Child at Birth Hip of Child aged Seven Yean 

(1) Ilium fi) Head of femur 

(2) Superior ramus of pubis (2) Greater trochanter 

(3) Inferior ramus of pubis II um and os pubis not yet united 

(4) Right angle ledge 

(3) Narrowing associated with lipping speaaliy marked at the lower end of the 
sacroiliac joint indicates osteoarthritis The lumbar spine usually shows similar 
changes 

THE HIP 

It is important that the hip should be X rayed in the standard position 1 e so 
that m an antero postenor view with the patient lying on his back his toes must 
point directly upwards— otherwise the projection of the neck of the femur will be 
distorted simulating coxa vara or plana In the normal position the angle of the 
head of the femur to the shaft is 120“-I30* (Plate 134) 
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SHENTOK'S LINE 

This IS an imaginary line formed by the line of the medial aspect of the neck, of 
the femur joining the upper margin of the obturator foramen In the normal it 
forms a smooth arc which is broken by any abnormal variation m the position of the 
acetabulum or head and neck of the lemur 

AREAS IN THE UPPER END OF THE FEMUR SIMULATING CYSTS 

(1) Where the base of the greater trochanter joins the upper end of the femur on 
its postero-lateral surface it may by its shape simulate a cyst 

(2) The pronounced digital fossa at the base of the upper aspect of the femoral 
neck must not be mistaken for a small cyst 



PlAT* IJ7 

Hip ol Young Adult aged E ghteea Years 

(i) Head of femur (*) grealer trochanter (5) lesser 
trochanter (4) os acetabuU (extra ossicle} Note 
the ihiun and pubts are united 


The true position of these artefact cysts may be seen on stereoscopic examination 
or by ^kmg; other £itns mth extreme interas} aard exterasi rofaiiow 0/ the teaiur 


EPIPHYSIS OF THE HIP 

The hip at birth (Plate 135) The head of the femur does not appear until between 
the first and second year Whether or not the hip is normal at birth can only be 
verified by the normal appearance of Shenton s Line and of the nght angle formed 
by the edge of the lUum (see Congenital Dislocation of the hip) 


Bone Appears 

Head 1 2 years 

Greater trochanter 3 4 years 

Lesser trochanter 13 years 


(See Plates 135 136 137) 


Unties 
18 19 years 
18 19 years 
16-17 years 
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The os acetabuh (Plate 137) is fonned as part of the synostosis of the acetabulum , 
it Ues at the external edge of the acetabulum and may remain unfused throughout 
life, but often umtes with the acetabulum at the fifteenth year It must not be 
mistaken for a true loose body or fracture 

DISLOCATION OF THE HIP 

This is recognised by absence of the head of the femur from the acetabulum 
It may be difficult to see in a postenor dislocation, when it should be confirmed by 
stereoscopic radiographs showmg the true relation of the head 

In all cases of dislocation, Shenton's Line is not seen in normal continuity 




FIAT* 138 

CoagrnitAl DiAlocation g( Hips Mote the absence of normal ledge of the acetabulum. 

The commonest causes are — 

(a) Traumatic 
(&) Inflammatory 
(c) Infective 

Congenital dislocation (Plate 138) The diagnosis depends on recognition of 

(1) The disturbance of Shenton's Lme 

(2) The absence of the rectangular ledge at the upper end of the acetabulum 

(3) A poorly formed or absent acetabulum 

(4) The femur is often displaced upwards 
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Coxa vara (Plate 139} In this deformity the angle of the head to the shaft of the 
femur is less than 135® The neck appears shortened 
The causes of coxa vara are — 

(1) Traumatic 

(2) Localised osteochondritis (Perthe s disease) 

(3) Slipping of the femoral head 

(4) As part of a general disease 
(a) nckets 

{b) osteitis 

(c) achondroplasia 

(d) chondro-osteodyatrophy 



Pi-*TB 139 

Coxa Vara (Inlaatile) The neck which 19 bent 
Irotn ght oeano^ shows scleras s and disorgaotsa 

tion with decalcihcation at the metapbys s The 
scnUl triangular isolated area o( the neck tnd cated 
by arrow is almost a constant leatme 

(e) cretmism 
(/) Paget s disease 
(g) osteogenesis imperfecta 
(A) renal nckets 

(5) As part of a localised disease 
(a) tuberculosis 
(J) syphihs 
(c) osteomyelitis 
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\\andenng AceUbulum The acetabulum is eroded 
to Its upper part The lemat is d sptaced upwards 
There « disorganisation of the femoral head and 
slortenng of the neck The greater trochanter 
approaches nearer to the nud 1 ne 
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Coxa valga The angle of the head to the shaft of the femur is more than 125® 
The neck appears lengthened 

The most common causes are — 

(1) Trauma 

(2) Rickets 

(3) Septic osteitis 

(4) PoUomyehtis 

(5) Secondary to hypertrophic osteoarthritis 



Pl-*TE I4t 

Protrusio AcetabuU (sunken Acetabulan) Tlie beads ot the femon have sunk into the acetabula 
which protrude into tbe pelvic cavity 


Wandering acetabulum (Plate 140) This is a deformity of the acetabulum 
The commonest causes are — 

(1) Softening of the upper part of the acetabulum from disease 

(2) Relaxation and destruction of hgaments of the hip ]omt 
Radiographic changes are — 

(1) Disturbance of Shenton s Line 

(2) The head of the femur erodes into the ilium so that the acetabulum becomes 
enlarged upwards 

Protruslo acetabull (Plate 141) In this condition the heads of the femora sink into 
the acetabull which are deeper than normal and protrude into the pelvis It is usually 
bilateral 
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PERTHES DISEASE 
(Plate 143) 

A form of osteochorvdntis affecting the head and neck of the femur (see 
Osteochondntis page 51) 

The characteristic changes are — 

(1) The head shows irregular osteosclerosis and is fragmented 

(2) riattemng and mushroormng of the head 

(3) The ]omt space is not affect^ or may be widened It is never narrowed 

(4) The neck often shows widening and areas of rarefaction 

(5) There is no hone atrophy unless immobilisation has taken place. 



Plate 142 

Fertli« « Pi3«ase. IsotetheflatteaiDSofthefemoral 
bead aad Ulcvnctca ng of the neck Tbeacetabulum 
itself shows no change 

Order of bone changes — 

isi stage The head or neck shows spotty areas of sclerosis which later coalesce 
2f}d stage. Widening of the epiphyseal hne. 
yd stage Roughening of the outline of the head 

4iA stage Weight beanng deformity The head is flattened the neck of the 
femur becomes wider Shorter and bent leading to (i) mushrooming of the 
head of the femur and (2) bending of the neck with little change m the head 
of the femur depending on whether the head or neck is most affected 
(Plate 143) 

OSTEOARTHRITIS OF THE HIP 

There are two general types — 

(i) The hypertrophic type, mvolvmg the acetabulum the head is often dislocated 
upwards by the formation of bone m Ae lower part of the acetabulum 


PI.ATB 143 

Healed Pertbe s Disease Showing coxa vara deformity The neck of the femur is shortened and 
the head flattened 

CHARCOTS DISEASE OF THE HIP 
Charcot s disease shows the following changes — 

(1) Marked atrophy of the bone around the head of the acetabulum 

(2) Erosion of the bones of the head of the femur and the acetabulum 

(3) Dislocation of the head of the femur usually upwards 

(4) Loose body formation 

(See Netiropathic joint changes, page 69 ) 
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ANKYLOSIS OF THE HIP 

The bone trabeculations must be traceable from the acetabular zone into the head 
of the femur 

TUBERCULOUS INFECTION OF THE HIP {See Tuberculosis, page 37) 

(Plate 144) 

The typical changes are — 

{a) Atrophy of the acetabulum and head of the femur 

(6) A clear area of destroyed bone with sclerosis around it, the tuberculous focus 

(c) Some irregularity ol the joint space 

(d) Sometimes obhteration of the joint space 

Healing may take place with 

(a) Complete resolution without evidence of bone disease 
(li) Absorption of the head of the femur 

(c) Ankylosis between the head of the femur and the acetabulum 

Tuberculosis must be differentiated from Perthe’s disease, which does not show 
(a) Atrophy of bone 
{b) Acetabular changes 
(c) Narrowing of the joint space 

Plates 144 A B, c, show the onset, later active and healing stages of a typical 
tuberculous infection of the hip 

THE SHAFT OF THE FEMUR 

The postenor aspect of the shaft of the femur m the lateral view appears thicker 
than the anterior This is caused by the hnea aspera and must not be mistaken for 
thickening of the cortex Above the condyles of the femur on its postenor aspect, 
there is an irregular ndge, the adductor tubercle, which is the ongm of the 
gastrocnemius and plantans muscles (plate 146) 

THE KNEE 
(Plates 145 and 146) 

The knee should be X-rayed in the antero-postenor and lateral planes for 
examination Care must be taken that the central beam from the X ray tube 
shall pass through the centre of the joint space 


EPIPHYSES ROUND THE JOINT (Plates 147 and 148) 


Bone 

Appears at 

Unites 

Lower femoral epiphysis 

8 months, 1 u 1 

20 years 

Upper tibial epiphysis 

at birth 

20 years 

Tubercle of upper tibial epiphysis 
(not always separate) 

Z2 years 

21 years 

Upper fibular epiphysis 

3 years 

21 years 

Patella 

3 years 



ACCESSORY BONES 

The flabella, when present, hes medial and postenor m the tendon of gastrocnemius 
muscle It must not be mistaken for a loose body 

The patella may be absent or developed m several separate segments (multipartite) 
which may remain unfused 
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Plats 146 


Normal Knee Jomt (Lateral v ew ) 
( ) Patella 

(2) Internal femoral condyle. 

(3) External femoral condyle 

(4) Sp nes of tib a 


(3) Ftabella in gastrocnem as muscle 

(6) Antenor tuberosity of tib a. 

(7) Fibula Note its (normal) position behind the 

body of the tibia 

(8) Adductor tubercle 
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OSTEOCHONDRITIS OF THE PATELLA 
This occurs infrequently (see under Osteochondritis, page 51) 

SCHLATTER S DISEASE 
(Plate 1^9) 

Osteochondntis of the tubercle of the upper tibial epiphysis (see under Osteo- 
chondritis, page 51) It shows — 

(1) Raising of the tubercle of the upper epiphysis of the tibia off the diaphysis 
(s) Fragmentation and sclerosis of the tuberde 
(3) Sw^ng of soft tissues over the tuberde 



FuTt m Puts 148 

A. P vie\ka of Ksee showing Epiphyses Anxenor Latetal view of Knee of Child eged 13 years The 
bbial spins appears betH-mi the age of 10 la yean, tihial and £bula/ epiphyses are unfased The 
antenor spine of the tibiiU epiphysis overlaps the 
anterior upper part of the body of the tibia 

OSTEOCHONDRITIS DISSECANS OF THE INTERNAL CONDYLE 
(Plate 150) 

(1) A locahsed atrophy of the articular surface of the internal condyle of the femur, 
with an area of fragmentation and sderosis 

(2) Later a crescentic mass separates, but it is not displaced at first 
(See under Osteochondritis page 51 ) 

LOOSE BODIES IN THE KNEE (Plate 151) 

These must be shoum to be detached from bone in antero-postenor and lateral 
planes m order to avoid misinterpretation 

IxKJse borhes may be single or multiple. They must not be confused with the 
flabeUa at the back of the knee joint 

ZZ7 
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PlAtB 150 

OsteochoAdntis Duswans. ‘ni* Internal cendyle shows a (oaenje-sbaped a 
small dense bodies. 


a ol rarefaction with multiple 
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THE CARTILAGES Of THE KNEE-JOINT 
These are non*opaque in the normal and. tlierefore, injury to them cannot be seen 
unless they have undergone calcification. 

INTERNAL DERANGEMENT OF THE KNEE 
Injury to cartilage and ligaments cannot l>e seen from the radiographic appearance 
of tlie knee-joint, but the X-ray eliminates other conditions confusable with internal 
derangement of the knee, c g. : — 



Plate ijj 
Kormal Ankle (A P vievr ) 

(i) Antenor border of the external malleolus 
3) Posterior border of the external malleolua 
3) Tip of external malleolus 
(4) Internal malleolus 
b) Talus 
(6) Calcaneus 


> Plats 154. 

Normal Ankle. (Lat Niew) 

(1) Antenor border of the external malleolus. 
(1) Posterior border of the external malleolus. 

(3) Tip of external malleolus 

(4) Intemal malleolus, 
b) Talus. 

(6) Calcaneus. 


(i) Loose bodies. 

(a) Chronic arthntis. 

(3) Tuberculosis. 

(4) Sarcoma of bone. .... , -x v 

Sometimes an injured internal cartilage niay undergo calafication, when it can be 

seen on the head of the tibia. 


STIEDA’S DISEASf (PELLEGRINI) 

(Plate t52) 

A post-traumatic condition due to avulsion of the adductor magnus muscle or 
tibial collateral ligament. 
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PlATE l$7 

^onnal BoUer 8 view ol Calcaneus 
(i) B^y of calcaneus. (e) Sustentaculum 
(j) External malleolua 


PtATS 158 

Fracture of Calcaneus. (Butilers view) Isote 
iiiulb]il« fracture line and widening of body of bone 
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It appears some days after injury from calcification of a haematoma or as a type 
of myositis ossificans (see page 33) 


SHAFTS OF THE TIBIA AND FIBULA 
In the antero-postenor view the internal aspect of the fibula and external aspect 
of the tibia may appear thickened and serrated It is due to attachment of interosseous 
membrane and must not be mistaken for thickening of the cortex 



Plate >S9 

NoitoaI Foot 

(1) Cune (orra i»t. 

(2) Cunaform tod 

(3) Cuaeilonn 3rd 

(4) Cubo d 
(3) >aviculAr 

(0] Head ol talus 

(7) Calcaneus (sustentaculuot tab} 

(8) Sesamo d bone at bead oi 1st metataisal Hole 

tbe apparent overlap ot the bases of the 
2Dd to the jtb metatarsals 


THE ANKLE AND FOOT 
(PUtes 153 to 160) 

The ankle is radiographed for examination in the antero-postenor and lateral 
views the foot m dorsi plantar and lateral views 

Where fracture of the calcaneus is suspected Bohler s view is used (see Plates 157 
158) to show any fracture fine which may not be visualised in the lateral view and also 
to show the degree of impaction 
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THE ANKLE AND FOOT IN THE CHILD 


(Plate i6i) 

Epiphyses of the anUe and foot — 

BofU Appears at Umtes 

Lower end of tibia i month i8 years 

Lower end of fibula 2 years 20 years 

Os calcis 6 months 1 u 1 16 years 

Os calcis (postenor extremity) 10 years 16 years 


Astragalus 7 months 1 u 1 

Cuboid 8 months lul 

External cuneiform i year 

Internal cuneiform 3 years 

Middle cuneiform 3 years 

Navicular 3 years 

Shafts of metatarsals 2 months 1 u 1 19 years 

Shafts of phalanges 2 months 1 u 1 19 years 

Heads of metatarsals 6 years 20 years 

Bases of phalanges 6 years zo years 

The time of appearance of the small bones of the foot shows wide variations the 
first second and third metatarsals may have epiphyses at both ends 
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EXTRA OSSICLES AND SESAMOID BONES 


Bone 

(1) Os tibialis externum 

(2) Sustentaculum 

(3) Accessory talus 

(4) Trigonum 

(5) Peroneal sesamoid 

(6) Os vesalii 

(7) Secondary calcaneus 

(8) Intercuneiform 

(9) Intermetatarsal 


Position 

Medial to, and below, the scaphoid. ^ 

Medial to talus just above calcaneus. 

Just posterior to sustentaculum position. 

On posterior aspect of talus just above calcaneus. 
External to cuboid. 

At base of 5th metatarsal and external. 

Between talus, calcaneus, cuboid and navicular. 
Between ist and 2nd cuneiform. 

Between bases of 1st and 2nd metatarsals. 


Sesamoid bones are common at the heads of the metatarsals and are often paired ; 
tliey are also common at the distal end of the proximal phalanx of the big toe and 
distal phalanx of the second toe. The- sesamoids at the proximal phalanx of the big 
toe are often bipartite, and must not be diagnosed as fractured. 



PuTe 161. 

Epiphyses ol Foot. The ist metatarsal 
ha« the e{ephysis the proximal end 
ol the body, tbe other metatarsal 
epiphyses are distal The 5th meta- 
tarsal may also have a proximal 
epiphysis 

[\) Headottalus, (5) Oineitonaist. 

(2j Calcaneus. (6) Cuneiform and. 

(3) Navuular <7) CuneiXorm 3rd 

(.() Cutxnd. ({Q ist metatarsal 
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OSTEOCHONDRITIS NAVICULAR OF BONE OP FOOT 
(Kahler‘s disease) (Plate 162) 

Bone changes — 

(1) The bone is irregularly fragmented 

(2) It IS smaller than normal, and may be reduced to half the normal size 

(3) The density is increased and irregular (see Osteochondritis, page 28) 
Sometimes the navicular bone may disappear for some time 

OSTEOCHONDRITIS OP SECOND METATARSAL 
(Plate 163) 

Bone changes — 

(z) The head is flattened at its distal end is a crescentic area of increased and 
irregular density 



FiATE tit Plats tfij 

Osteochondritis o( Navicular The bone u sclerosed Ostcocbondntis of end Metatarsal The head of the 

and dinuiushed m sixe xad metatarsal (i) is flattened the shaft is widened 

and lAofwa tbudcening o! the cviiex (i) 

(2) Increase in the thickness of the cortex of the shaft 

(3) Often flattening of the proximal end of the proximal phalanx occurs 

MARCHING FRACTURE 
(Plate 164) 

Bones affected. The metatar'sals, usually the second, third, fourth or fifth 
Bone changes — 

(i) At first, when tlie patient complains of pain, there is often no radiographic 
change demonstratable 
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(2) Later (i) a fracture line across the shaft of the metatarsal is seen {ti) there is 
callus formation extending along the length of the shaft about the hne of fracture 
(as in normal repair if callus has had time to form) 

Calcaneal spurs may be present on the postero inferior aspect of the bone at 
the origin of the plantaris muscle and on the postero-supenor aspect at the 
ongin of the tendo achilhs Unless they give rise to symptoms they are of no 
significance 


DEFORMITIES OF THE PLANTAR ARCH 
Pes cavus The arch is increased the spaces between -the talus navicular and 
cuneiform bones are increased as seen in the lateral view 



Plate 164 

Marching Fracture 

A Note the fracture line at the m ddle of the body of the 3rd metatarsal but no other change 
B Ten days later The callus formation 19 now easily discernible about the body of the metatarsal 

Pes planus The arch is fiattened the spaces between talus navicular and 
cuneiform bones are diminished as seen m the lateral view 

Pes equinus The arch remains normal or slightly increased the tibia and 
fibula appear to articulate on the postenor aspect of the talus in the lateral 
view 

Hallux valgus The proximal phalanx of the big toe is directed outwards and 
articulates with the lateri part of the head of the first metatarsal Osteophytes often 
occur at the metatarso phalangeal joint m the more advanced stage producing 
Hallux iigidus 
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NEUROPATHIC FOOT 

(See under Neuropathic disease of joints, page 70) 

The commonest causes are tabes, syringomyelia, psoriasis, Raynaud’s disease, 
leprosy, yaws, and lesions of the spinal cord 
Bone changes (Plate 163) — , ' 

(1) Destruction of the terimna^phalanges 

(2) Multiple dislocations, most parked at the tarsal joints 

(3) Irregular loose hody-forma 4 on 

(4) Marked bone atrophy 



Plats i6j 
SynngomyelM 


SHOULDER GIRDLE 
(Fiafe idd) 

The shoulder girdle is radiographed for examination m the antero-postenor and 
postero-antenor view's A true lateral view is unobtainable Stereoscopic antero- 
posterior radiographs must be made when the true planes of the bones have to be 
visualised 

In a negatne in which the shoulder-joint is well seen, the external end of the 
clavicle may appear cystic irom over-exposure blotting out the bone detail of the 
clavicle The position of tlie greater and lesser tuberosities overlying each other in 
the antero-postenor view may produce a cystic appearance in the external part of 
the anatomical neck A picture taken m full mtemal rotation will show the true 
position 
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EPIPHYSIS OF THE SHOULDER GIRDLE 


Bone 

(Plates 167, 16S) 

Appears at 

Un%on 

Body of scapula 

2 months, 1 u 1 

— 

Coracoid process 

14 months 

15 years 

Acromion „ 

15 yeare 

22 „ 

Base of scapula 

17 .. 

25 .. 

Head of humerus 

4 months 

20 

Greater tuberosity 

3 months, 6 years 

20 „ 

Lesser tuberosity 

4 months 

20 


The head of the humerus, greater and lesser tuberosity, unite together between the 
hfth and sixth year 



PlA-IE 167 PtATE 168 

Epipbyus of Humetus of Child Aged 3 Year*. Shoolder of Child Aged 7 Years The head. 

(jJ Head of humerus (*) Grealer tuherosity greater and lesser tulwouty are united into one 

' epiphysis. 


CLAVICLE 

UPWARD DISLOCATION OF THE OUTER END OF THE CLAVICLE 
Following an injury to the shoulder, the radiograph shows the outer end of the 
clavicle to he higher than the acromion This indicates a dislocation of the acronuo- 
clavicular joint In the normal, a smooth line can be drawn from the upper margin 
of the clavicle to the outer edge of the acromion process In rupture of the coraco- 
clavicular ligament, the distance between the coracoid process and clavicle is increased 
This can often only be confirmed by comparing with the opposite sboulder- 
jouit 
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DISEASES OF THE UPPER END OF THE HUMERUS 
TUBERCULOSIS 

As well as the typical tuberculous lesion canes sicca occurs and is practically 
confined to this region 

Bone changes of canes sicca (Plate 169) 

(1) An area of erosion of the bone is present usually between the upper part of 
the head and the greater tuberosity 

(2) The formation of multiple small sequestra 

(3) Ground glass type of atrophy of the bone 



Plats 169 Plate 170 

CftnesSccs Subcoracoid Dislocation, (i) The head ol the 

humerus u displaced out of the glenoid cavity (a) 


OSTEOARTHRITIS (see page 66) 

LOOSE BODIES 

Loose body formation rarely occurs in the shoulder joint calcification may occur 
in bursae around the joint most commonly between the deltoid muscle and the greater 
tuberosity The exact position of the loose body can only be visuahsed by stereoscopic 
examination 

DISLOCATION OF THE HEAD OF THE HUMERUS 
(Plate 170) 

This is most often subglenoid or subcoracoid when the head of the humerus is 
seen to be absent from the acetabulum Postenor dislocation can be diagnosed only 
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by stereoscopic films to show the spatial relation of the head of the humerus to the 
glenoid, the humeral head appeanng in a posterior dislocation behind the glenoid 
cavity, but m a single radiograph it may appear in the normal position 

ELBOW-JOINT 

The elbow joint should be X-rayed in the antero-postenor and lateral planes 
Care must be taken that the hand is fully supmated m the former view In the true 
lateral position, the head of the radius lies uirther forwards than the ulna, and this 
must not be mistaken for a dislocabon (Plate 171) 



Nonnu Elbow jomt Antero po^tenor and latent views 
(t) Medial epicondyle of buxnenis. (6) Coroooid fossa 

(s) Lateral epicondyle of humerus (y) Head of radius. 

I3J Trochlear (8) Olecranon of ulna 

(4) Capitellum Coroaoid proceu of ulna 

(5) Olecranon fos» (10) Radial notch of ulna 

Epiphysis of the elbow-Jofnt (Plates 172 173, 


Bone 

Appears at 

Unites 

Internal condyle of humerus 

4 years 

18 years 

Troclilear 

xz „ 

19 •• 

Capitellum 

a 

19 .. 

External condyle 

X3 .. 

19 » 

Head of radius 

6 .. 

16 „ 

Olecranon 

10 „ 

^7 .. 


The trochlear, capitellum and external condyle unite about the sixteenth year 
The olecranon may be formed from three separate centres 

Osteochondritis of the capitellar epiphysis occurs rarely (see Osteochondritis, 
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Myositis ossiQcans may occur after injury to the elboW'joint as a complication 
(see page 33). 

SHAFTS OF RADIUS AND ULNA 

In the antero-posterior views, the cortex of the opposing edges of the radius and 
ulna may appear thickened. This is produced by ‘the attachment of the interosseous 
membrane. It must not be mistaken for thickening of the cortex. 


LOWER END OF RADIUS AND ULNA 

Epiphysis. 

Bone Appears at Unites 

Lower end of radius 3 years 2 q years 

Lower end of ulna 5 years 20 years 



Plats 174. 

ot Voosg Adult Aged 16 Yean. 

i i) cpipbysu o( head of bumenu. 

}) Epiphysis of upper end of oleocn&on. 


Diseases of the lower radio-ulnar epiphysis in children. 

(i) Infantile rickets (see page 46). 

. (2) Renal rickets (see page 48). 

■ (3) Scurvy (see page 46). 

(4) Syphilis (see page 39). 

MADELUNG’S DISEASE OP THE WRIST 
In Madelung’s disease there is retardation of the normal growth of the lower ulnar 
epiphysis. It is said to be post-traumatic or to follow a mild infective epiphysitis. 
The radiographic appearance is characteristic (Plates 176, 177). The ulna is shorter 
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Supracondylar Fracture (A P and Let. views) ^e Iracture line is indcated by arrow the lower 
fragment is displaced forwards 
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than normal, so that the radius appears to be too long The lower radio-carpal joint 
IS at a mote distal level m relation to the ulnar-carpal jomt than in the norm^ This 
produces a permanent ulnar deviation of the carpal bones The lower ulnar styloid 
process is rotated backwards v.ath subluxabon backivards at the lower radio-ulnar 
jomt, so that the lateral border of the ulnar, instead of bemg concave towards the 
radius, shows a straight or convex border 

THE HAND 
{Plate 178) 

The hand is radiographed for examination in the antero-postenor and lateral 
views 



PIaw 177 

M»deluiig s Defonnity of WnsU (Mild degree ) 
r<ote tbat tbe lateral border of U>« ouia u coacave 
towards the radius instead of coo vex. 


XHE. l.'Jt THE. QHIUQ. 


Epiphyses and ossifications. 

Bone Appears ai 

Carpus Os magnum (Capitate) i year 

Unaforra (Hamate) years 

Pyramidal (Triquetral, cuneiform) • . 3 * 

Trapezium (Os ^lultangulum Silajus) . . 4 ,, 

Sen^unar (Lunate) .. ••4 „ 

Scaphoid (Navicular) 5 „ 

Trapezoid (Os MuUangulum Minus) . . 6 
Pisiform . . . . . . . . 10 „ 

Head of metac^als 5 „ 

Base of phalanges 5 „ 


Union 


tg years 
xg .. 
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The first metacarpal has its epiph5rsis at the proximal end and sometimes at the 
distal end as well This appears at the seventh year 

Plate 179 shows the development of the carpal bones at the 2nd 7th and nth 
years 



Plate 178 

Hand (A P aad Lat views ) 

(i) Radius (8) Pmlonn 

(1) Styloid process ol radius (9) Hamate 

(3) Ulna (10) Unciform process of hamate 

(4) Styloid process of ulna jii) Capitate 

(5) Navicular (12) Lesser multangular 

(7) Triquetral 

In the lateral view of the hand the concave articular surface of the lunate for the capitate bone is directed 
upwards In forward d slocation of the Innate the bone is rotated and the concave articular surface 
looks forwards 

The lateral ulna and medial radial borders are both concave 


{3) Os vesalianum lies between the tnquetrum and fifth metacarpal 

(4) Hypolunate hes between the navicular lunate and capitate 

(5) Raiale externum lies between the navicular and the multangular majus 

(6) Epilunate hes between the lunate and the capitate 

(7) Styloideum lies at the base of the third metacarpal 

(8) Secondary trapezoid hes between the bases of the fourth and fifth 
metacarpals 
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SESAMOIDS OF THE HAND 
The hand may show the following sesamoids — 

At heads of the first, fourth and fifth metacarpals two sesamoids 
At heads of the second and third metacarpals smgle sesamoids 
At the distal end of the proximal phalanx of the thumb and the distal end of the 
middle phalanx of the second finger single sesamoids 

CARPAL BONES 

Scaphoid 

(i) In fracture of the scaphoid, a distinct fracture line must be visualised 
(Plate 1 8o) 



PlATE l80 

FiactuR of the Scaphoid lad cated by arrow 


(2) The bipartite scaphoid is developed from two separate centres which remain 
unfused Each bone shows a distmct cortex which distinguishes it from a fracture 

(3) Osteochondritis (Kienbdck s disease) is often bilateral (see page 57) 

In radiography of the scaphoid it is necessary that the bone should be radiographed 
so that its longest axis is seen This can only be done by taking care that the hand 
IS X rayed in the postero-antenor view with uinar deviation of the hand because it 
IS only in ulnar deviation that the long axis of the scaphoid lie m the long axis of 
the hand 
Semilunar 

(1) Osteochondntis (see page 57) 

(2) Dislocation This is usudly assoaated with fracture of the scaphoid 
(Plate 181) In the lateral view the crescentic articular surface points forwards 
instead of upwards The distal carpal bones lying behind are approximated to the 
radius and ulna 
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FLAKE FRACTURE OF THE TRIQUETRUM (CUNEIFORM) 

(Plate 182) 

Sometimes when there has been injury to the hand, in the lateral view a small 
flake of bone is seen lying detached on the posterior aspect of the carpal bones This 
IS a small fragment detached from the triquetrum 

DISEASES OF THE CARPAL BONES 
Arthritis (see page 64) 


DISEASES OF PHALANGES 

Achondroplasia. The phalanges are expanded most markedly at the distal ends 
(see page 50) 

Acromegaly. Tufting of the phalanges occurs at the distal ends (see page 81) 
Gout Earhest changes occur in the phalanges (see page 52) 

Neuropathic disease (see page 69) 

Pseudo-hypertrophic pulmonary osteoarthropathy (see page 53) 

Simple cysts (see page 57} 

Multiple enchondromata (see page 56) 

DACTYUTIS 
(Plate z 82 a) 

Causes. Tuberculosis, osteomyelitis and syphilis (see pages 38, 34, 39) 

Site Metatarsals, metacarpals and phalanges 
Characteristic changes. 

(1) Thinning of the cortex 

(2) Absorption of the cancellous bone 

(3) Small multiple cyst formation 

(4) Infrequently, small sequestra formation 
DUIerential diagnosis. 

MuUtpU enchondrOTnata (see page 56), which show '* enchondzoma spots '* 

Simple cysts (see page 57) The phalanges show no change beyond the presence 
of the cyst which may be fractured 
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CHAPTER IV 


THE CHEST 

The excellence of the chest radiographs and the amount of information which 
can be obtained from them beyond that obtainable by the ordinary methods of 
physical examination, has reached such a standard of perfection that to-day no chest 
examination can be said to be complete before a radiograph of the chest has been 
examined This is of primary importance m the detection of latent tuberculosis of 
the lung m candidates for life insurance or any work in which ” trade lung ” can 
develop Radiographic examination is earned out rigorously as a routine m the 
mines of South Afnca, hut has not yet received the attention which it deserves in 
England The systematic X-ray exarmnation of the chest of candidates applying for 
work which is likely to lead to damage of the long, or those working under conditions 
in Vkhich active tuberculosis is likely to develop because of the nature of the work, 
would save the insurance comparues much money m compensation for illness and 
disablement, and prevent unsuitable workers entering mdustnes for which they are 
already unsuited when they apply The deviation of such workers to open-air work 
would be to their benefit, as well as to that of the industry m general 

It must not be thought that an X-ray exanunation alone can justify a diagnosis 
of pulmonary tuberculosis, but the detection of any abnormal shadow m the lung 
field means that sputa examinations miist be made and until the cause for the 
abnormal shadow in the lung field has been discovered the examimng physician 
should not give a report on the condition 

RADIOGRAPHS OF THE CHEST 

The chest should be X-rayed for topographical survey with the X-ray tube at 
3 metres from the film to prevent distortion 

The picture should be of such density that it should show lung markings, heart 
and mediastinal outhne, wthout the outline of the lower dorsal spine bemg seen 
through the heart shadow 

It IS of the greatest importance that " true ” antero-postenor or postero-anfenor 
views should be obtained because of the complicated nature of the organs of the 
chest and their relation to each other That the X-ray picture has been taken in the 
'* straight *’ position should be checked on the radiograph by seeing that the sternal 
ends of the davicle appear equidistant from the spines of the upper dorsal I'ertebra 
which are seen through the “clear sp>ace” of the trachea The mediastmal mass 
forms a septum between the two lung fields, and if the patient is inadvertently turned 
to nght or left, there appears an apparent widening of the mediastinal mass, displace- 
ment of the heart shadows and an inequality of the two sides of the chest wall 

The patient can be X-rayed for diest examination either lying prone or standing 
upnght The upnght position allows the detection of any pleural effusion which is 
often diminished or masked in the prone position The upnght postero-antenor 
view is the most satisfactory for the usual examination, the X-ray tube being centred 

^53 



A MANUAL OF RADIOLOGICAL DIAGNOSIS 


at the level of the seventh dorsal vertebra or at the centre of the 15 Xi2-mch film 
which covers the chest area The patient stands with his arms internally rotated as 
this causes the scapulae to be drawn forwards and laterally, thus diminishing their 
shadow over the lung fields It is important that the scapulae should cover equal 
areas of lung field, as if unequal areas are covered, the lung fields will be unequally 
illuminated 

Examination of the chest Dim. 

(1) The position of the mediastinal mass, and whether the trachea is central or 
deflected, should be noted 

(2) The diaphragm levels should be noted , the right is usually higher than the 
left 

(3) In women, the position of the nipples and breasts must be defined to prevent 
misinterpretation of their shadows as changes in the lung They can usually be 
traced extending out into both axillae 

(4) The vertebral borders of the scapulae are seen in the upper and mid-external 
zones and their outhne must be defined to prevent errors in diagnosis They must 
not be mistaken for areas of consolidation 

(5) In muscular patients the sterno-mastoid muscle can be seen at its insertion 

into the clavicle or first nb, and must not be confused with abnormal opacities or , 
cavities at the apices ^ 

(6) At the upper end of the mediastinal shadow, the trachea is seen as a translucent 
" clear space ' which can often be traced as far as its bifurcation (4th dorsal vertebra) 
In the normal chest it is central , it is deviated to either side by pathological changes 

(7) Calcification in costal cartilages must not be confused with abnormalities in 
the lung . they can be traced as lying on the line of the costal cartilage between the 
sternum and the sternal ends of the nbs and are therefore restricted to the inner third 
of the lung field 

(8) The heart and mediastinal shadows occupy the central part of the film , at 
the nud-pomt the shadow widens at the hilum of the lung It is seen more clearly 
on the right than on the left side, as on the latter the left border of the heart obscures it 

It IS impossible to lay down any arbitrary rules for the size of the normal hilar 
shadow In town dwellers, the hilar shadow is larger and of harder outline than in 
the country dweller 

(9) The normal pleura cannot be seen No area in the lung fields in the normal 
should be apparent m which lung tissue cannot be made out 

(10) Deviation of the mediastinum produced by scoliosis of the dorsal spine can 
be detected from the abnormal widening of the intercostal spaces on one side and 
narrowing on the other It is confirmed by a film of the dorsal spine 

Pathological changes in the lung fields. Pathological changes in the chest often 
involve both the mediastinal and lung tissue together, but for descriptive purposes 
they must be considered separately The recognisable changes which can be seen m 
the lung field depend on the formation of abnormal opaque and translucent areas 
From the type of opacity which appears m different conditions, the diagnosis is made 
While the X-ray appearance of disease, when tlie shadows are fully developed, is m 
most cases diagnostic, confusion may arise m the earlier stages before the picture is 
typical, if it is not read m the Ught of the full clinical knowledge of the case In 
some cases it is necessary to take radiographs at intervals of days or weeks to arrive 
at a true diagnosis 
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MEDIASTINAL CHANGE IN DISEASE 

The normal trachea can be seen as a translucent tube (clear space) stretching 
from the neck above to the level of the fourth dorsal vertebra below , in its lower 
part it IS often partly obscured by the centra! heart and aortic shadow 

Deviation of the mediastinum. The mediastinal mass may in disease be deviated 
to one or the other side, and wth it the trachea 

(1) Causes of devtalton towards the affected lung — 

(0) By traction of the fibrous tissue in the affected lung field (Plate 183) It is 
seen topically in fibrosed lung conditions 

(fc) In collapse of the lung 

(2) Causes of deviation away from the affected lung — 

(fl) By a pleural effusion It is seen t)^ically as a homogeneous opacity of the 
affected side, most opaque at the base 

(1) By a large growth near one hilum, displadng the mediastinum 

(c) By a pneumothorax ivith a large positive pressure 

Causes of broadenmg of the mediastinal shadow (Plate 184) 

I Causes of gross mediastinal enlargement. 

(A) Dilatation of the aorta or aneurysm (see under Heart section) 

(B) Dilatation of the oesophagus The differential diagnosis depends on demon- 
strating the dilatation by screemng m the left lateral position (see under Oesophagus 
section) 

(C) Neoplasm (Plate 184) The diagnosis first depends on eliminating groups (A) 
and (B) The diagnosis of the exact nature of a mediastinal tumour is very diificwt, 
but since the prognosis and the treatment, which is usually X-ray therapy, depends 
on Its exactitude, every care must be taken that a correct diagnosis is made The 
X-ray appearance from one or a senes of films, all taken at the same time, is rarely 
diagnostic The patient must be thoroughly examined and all other cdlateral 
evidence must be scrutimsed (i) A careful examination must be made of the patient 
for evidence of a pnmary neoplasm in the breast, testis or other organ (2) A complete 
blood count should be made to exclude leukaemia (3) An X ray examination of the 
oesophagus for neoplasm should always be made in every case of enlarged mediastinal 
tumour (4) If any enlarged gland is easily accessible, a biopsy should be performed, 
as the pathological data obtained may often chnch the diagnosis (5) The sputum 
should be examined by the “ Schaudinn ” method for mahgnant cells (6) If an 
associated lung change is present, a bronchoscopy with brondioscopic hiopsy of any 
abnormality should be performed (7) Finally, the effect of a small dose cd X-ray 
therapy on the mediastinum must be tried Any of these collateral methods may 
give the diagnosis, but only the radiograph can show to what degree the disease has 
progressed in the chest 

The treatment of malignant mediastinal tumours is by X ray, but it is not the 
purpose of this book to enter into the details 01 X-ray therapy otherwise than to 
indicate that an error in diagpiosis may result m X-ray therapy being given in such 
doses as to kill the patient in twenty-four hours It is a well-established fact that 
heroic dosage should never be given to any mediastinal tumour before the effect of 
a small dose has been tned firstly, because the givmg of large doses with modem 
deep X-ray plants to lymphosarcoma, lymphadenoma. neoplasm of th)Toid and 
leukaemias can rapidly produce fatal results, and secondly, because the giving of a 
small dose for carcinoma of the lung about a week before the heavy dosage is 
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commenced, in some way not understood makes possible the giving of heavy doses 
which could not be tolerated without the primary small dosage 
A neoplasm of the mediastinum may be secondary to — 

(i) A neoplasm of the oesophagus which tviU be revealed by X riy examination 
with opaque fluid of the oesophagus and confirmed by oesophagoscopy 

(z) A neoplasm of the bronchus when hptodol injections of the bronchial tree 
(see page 170) will show blockage or narrowing, and a bronchoscopal biopsy will give 
the Aagnosis 

(3) Neoplasm of the thyroid which shows compression of the trachea (see 
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Intrathoracic goitre, q v ) in a typical manner In this case, excessive X-ray therapy 
\mU easily kill the patient from thyroid toxaemia 

(4) Neoplasm of the thymus This is seen usually in children as an opacity lying 
between the sternum and trachea (see Plate 186) These tumours are very sensitive 
to X rays , only very small doses should be given Heavy dosage may produce the 
rapid appearance of an acute lymphatic leukaemia and death of the patient, though 
the thymic neoplasm disappears 

(5) Hodgkin’s disease It is always assoaated with enlarged glands in the neck 
or the history that the patient has had enlai^d glands which have subsided A 
biopsy of any gland will give the diagnosis These patients often under X-ray 
therapy given m small doses, live comfortable and often useful lives for several years 
If too heavy irradiation is given the patients die rapidly 

(6) Lymphosarcoma can only be satisfactorily diagnosed by biopsy of an enlarged 
gland Here agam though they respond well to small doses of deep X ray excessive 
dosage may be rapidly fatal 

(7) In lymphatic or myeloid leukaemia, the blood picture is diagnostic Small 
doses of X ray alone can be tolerated by the patient The progress and the indication 
for further dosage can only be controlled by repeated blood examination and radio- 
graphs of the mediastinal shadow 

(8) The presence of any other pnmary neoplasm or the history of the removal of 
carcinoma of the breast, thyroid, or testis is presumptive evidence that the mediastinal 
growth IS secondary Secondaries from breast carcinoma can occur as long as fifteen 
or more years after the removal of the pnmary gland Secondanes from teratoma 
of the testis, on the other hand, usually make their appearance rapidly, though the 
progress of the disease under irradiation may be checked for two or three years 

(9) Neoplasm of the lung The finding of oat cells ” m the sputum stained by 
the ‘ Schaudmn ” method is evidence of neoplasm of the lung Sometimes the 
mediastinal shadow becomes enlaced before the neoplasm is recognised as ongmatmg 
in the lung Here there is evidence for very heavy X-ray dosage directed on to the 
affected lung field Many cases are relieved and some return to their normal work 
for a vanable penod of from six months to two years, a very few hve even longer 

There remains a group of benign tumours, ^ very rare, among which must be 
included dermoids, fibromata, hpomata, myelomata and also the echinococcus 
cyst The history of the disease is usually very long and the complete negative 
evidence of the other lines of investigation alone makes the diagnosis possible Senal 
films taken at intervals of months show the process to be stationary or only advanang 
very slowly Treatment is by surgical removal as they do not appear to respond 
well tn X-ray therapy which, does at the ame time inevitably damage the normal 
lung tissue 

il Enlargemeni of the mediasitnal shadow restricted to the upper third of the 
chest 

(A) A substemal thyroid (Plate 185} extends upwards from above the aortic arch 
as a homogeneous, truncated, tnangular-sbaped opacity which embraces the trachea 
There is usually narrowing of the tracheal shadow w^ch has the appearance of aa 
elongated hour-glass and may be deviated to «ther side 

(B) Thymic enlargement in children (Plate 186) The appearance is similar to the 
above, except that it occurs at an early age and does not cause nznowing of the 
trachea, which, however, may be displace 
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(C) An azygos lobe of the lung (Plate 187) extends sometimes as a homogeneous 
opacity with a sharp outline to the right of the mediastinal shadow. It is triangular 
in outline, wth its base towards the clavicle and its apex fading into the right hilar 
shadow. The lobe may often be detected only as a line, the inter-lobar septum, 
extending from the hilum outwards and upwards to the inner third of the right 
clavicle. The trachea is not displaced. 

(D) An aneurysm of the aorta or innominate artery. It is differentiated from 
(C) in the above section by demonstrating widening of the aorta in the left lateral 
position (see under Heart section). 

(E) A neoplasm of the upper mediastinum is seen as a generalised homogeneous 
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opacity with sharp outline The diagnosis is amved at by the elimination of (A), 

(B)and(C) 

The outhne of the sternum often cannot be seen m the " straight ” postero-antenor 
view of the chest, but if there is rotation the upper segment of the sternum is seen 
and must not be confused with widening of the mediastinal shadow of the upper 
third of the chest 

III Enlargement of mediastinal shadow restricted to the hilar gland area is 
associated with — 

(A) Acute or idironic mfective lui^ changes 

(B) Trade lung changes 

(C) Enlarged heart ^adow The hilar glands are enlarged as a ' back pressure ” 
phenomenon 



(D) Early tuberculosis of the long in children before any change may be seen in 
the lung field 

(E) New growths of the hilar glands The shadow is usually smoothly nodular 
with a hard outline and there may be fanwise " extension into the lung field The 
diagnosis is amved at by the ehmination of sections (A) to (D) 

IV Cause of enlargement of the mediastinal shadow restricted to the lower third of 
the chest 

(A) At the left base by a basal atelectasis of the left lung It is usually only detected 
in children (Plate 189) 

(B) At the nght base by an aneurysm of the upper thoracic and abdominal aorta 
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A lateral picture of the spine may show ero^onof the lower dorsal vertebrae (Plate 129 ; 
see also Erosion of Vertebrae and Heart section). 

(C) At either base in a pleural mediastimtis All the above shadows are of 
homogeneous opacity, and are triangular in shape On the left side they are seen 
through the heiui shadow. 
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The dUTerential dia^osls of {A) (B) and (Cj depend often on the history and 
collateral evidence as radiographic resemblance may be very close 

(D) At the left base an oval non homogeneous opacity containing sometimes a gas 
shadow IS caused by a small diaphragmatic hernia (see Examination of stomach for 
diaphragmatic hernia page 165) 

(E) A tuberculous perivertebral abscess in the lower dorsal region may pnxiuce a 
shadow which is seen beyond the right border of the heart or through the heart shadow 
on the left side The iagnosis is established by antero-postenor and lateral radio 
graphs of the spine which will show typical tuberculous disease of the spine 



Plate 169 

Atelectasis of Left Lang betitad heart shadow 
Indiuted by arrows 


THE DIAPHRAGM 

The normal diaphragm is seen as two cupolas separating the chest from the 
abdomen The nght cupola is often higher than the left and may appear to consist 
of two half cupolas Below them on the nght of the abdomen is the liver which is 
of homogeneous density and below them on the left and towards the centre is often 
seen the half moon shaped gas bubble on the stomach Its size depends on the 
gas distension of the stomach External to it is often seen an irregular gas space 
produced by the splenic flexure of the colon Usually the spleen cannot be seen 
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SCREEN EXAMINATION 

On radioscopy, both sides of the diaphragm are seen to move equally on 
inspiration ; the cupolas are flattened as the ribs expand. 

CAUSES OF DECREASED MOVEMENT OF THE DIAPHRAGM 
I. Bilateral. 

(A) Acute infective lung lesions 

(а) Active tuberculosis ; 

(б) pneumonia : 

(c) acute bronchitis ; 

(4 pleurisy. 

(B) Acute disease of the abdominal viscera, especially marked in acute peritonitis. 


Txatc 199 

Paralysis of Leit Diaptu^m. Note its high position 
(1) Left diaphragm (a) Right diaphragm 


II Unilateral. The diaphragm shadow is raised on one side only by : — 

(A) An acute infective lung lesion restricted to one lung. 

(B) An adherent fibroid lung above the diaphragm ; the cupola usually shows 
adhesions pointing upwards toward the lung. 

(C) A subphrenic abscess, usually on the right side. (See under Subphrenic 
abscess). 

(D) Pneumothorax. The collapsed lung is easily recognised. 

CAUSES OF PARALYSIS OF ONE SIDE OF THE DIAPHRAGM 
(Plate 190) 

(а) Following phrenic avulsion. 

(б) \Vhen the phrenic nerve is involved by a tumour, most often at the hilum of 




THE CHEST 


the lung. It is often seen as a change secondary to carcinoma of the oesophagus or 
breast. Nvith hilar gland involveinent. 

(c) Relaxatio diaphragmatica. In this so-called idiopathic condition there is no 
obvious cause, but there may be a past history ot diphtheria, scarlet fever, or anterior 
poliomyelitis, which have produced permanent paralysis of the phrenic nerve. 

HERNIA THROUGH THE DIAPHRAGM 
(Plate 191) 

Diaphragmatic herniae usually occur on the left side The gut shadow, as a 
non-homogeneous opacity but with hard outline, is seen above the diaphragm ; the 
degree to which it extends upwards depends on the degree of herniation. The true 



Pi-ATt 191 P1.ATB 193. 

DiaphragmAtic Hernia in a E^by. A buium meal DiaphragmaUc Ueraia, gas bubble of stomach lying 
was given three hours belore. ilie left side of the betdad heart, 

chest is occupied by gut shadow («J. The heart («) Left border of heart. (*l Left diaphragm. 
(2} and mediastinuin are displaced to the right. (3) C» bubble of stomach. 

nature of the opacity should be investigated by giving a barium meal, when the parts 
of the gut taking part in the hernia can be detected. 

A small diaphragmatic hernia may be obscured by the left side of the heart (see 
page 163, section D) or seen through its shadow (Plates 192 and 193). 

THE DIAPHRAGM IK SUBFHRENIC ABSCESS 
(Plate ic^) 

(i) In subphrenic abscess the diaphragm is raised and immobile, the right side 
being most commonly affected. If gas is present in an abscess on the right side, the 
gas is seen below the diaphragm, displacing the liver shadow downwards. 
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The diagnosis depends, m the absence of gas shadow, on collateral evidence and 
the demonstration of a raised immobile diaphragm with normal lung tissue above 
The costophremc angle often becomes opaque, with a small quantity ofifluid, and the 
base of the lung may later show a slight generalised increase of opacity from pleural 
involvement 

DllTerentlal diagnosis. 

(1) Bronchopneumonia (for the associated lung changes, see Bronchopneumonia 
page 141) In this the diaphragm excursion is often not inhibited 

(2) Pneumonia (for the lung changes, see Pneumoma, page 179) 
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Plate 19} 

DiapbrEfrinattc Hvniia with b^utn fUled Biomacb 
lyjflj beJund hfart »hadow (j) heit border of 
heart (2] Left diaphragm (3) Henui above 
diaphragm 

DISEASES OF THE BRONCHI 

The normal bronchi are very vaned m their opacity, especially in town dwellers 
where inhalation of carbon particles increases the opacity 

The bronchial tree cannot usually be visualised below the bifurcation of the trachea 
Lipiodol may be used to show up its lumen below the bifurcation 

(1) In bronchitis the inner bronchial markings are exaggerated and increased, 
most markedly at the bases The lung tissue adjacent to the bronchi is more opaque 
than normal 

(2) In bronchiectasis, the bronchial tree shows increased penbronchial opacities 
and small cavities may be made out at the penphery of the bronchi \Vhere doubt 
exists, lipiodol must be used to demonstrate the Citation of the bronchi (see LipiodoI 
m the lung, page 170) 
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The cavities are usually cylmdneal and m clusters , they are seen on the radiograph 
as shadows of increased or decreased density, depending on the presence of fluid in 
the bronchi 

(3) New growths of bronchi are difficult to detect unless spread has taken place 
into the lung tissue They can m the early stages be demonstrated by means of 
Upiodol, showing (a) occlusion, or (i) stenosis of a bronchus When partial occlusion 
of a bronchus produces a localised emphysema in a lobe, this can sometimes be detected 
by taking one radiograph at full insjuration and a second on full expiration It ^ 
be seen that the emphysematous area remains transparent m the radiograph of full 
expiration, whereas the normal areas become more opaque on expiration At a later 
st^e, when occlusion is complete, collapse of the lung distal to the occluded bronchus 
occurs (Plate 196) (see Collapse of the lung, page 187) 
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A CHANGES IN LUNG TISSUE DENSITY 

(1) Decreased density. Of penpheral distnbution, fading off into the surrounding 
lung tissue, indicates emphysema (page iBi) The change is most often basal, 

(2) Increased density. 

(a) A homogeneous opacity — 

(1) A lobar distribution of the opacity with non-opaque costophrenic 
angle indicates ^«e«*«en»c (page 179) 

{») An opaque costophrerac angle with the opacity higher m the axilla 
than at the hilum indicates^Mid (page 174) 
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(lu) A homogeneous opaaty in close relation to the hilura not reaching 
to the chest wall, suggests a new growth or aneurysm 
(iv) An opacity affecting only the penpheral lung fields indicates thickened 
pleura or encysted Jltitd 
{b) A non-homogeneous opacify 

(i) An irregular patchy opacity with hilar traction indicates ^brosts of 
lung 
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Plate 193 

Secondary Carcinamatous deposit in lung 
Indicated by arrows 
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(ii) An opaaty homogeneous towards the hilum fading off towards the 
chest wall of lobar distnbution and with no hilar traction, indicates 
resolung pneumonic consoltdalton (see page 179) 

(«i) Fine mottled type of opacity, with hard outline, widespread, but mostly 
around the hilum suggests sthcosts (page 186) 

(e) Fine mottled ivpe of ofacify mih soft outline, mostly penpheral suggests 
miliary iuberculosu (page 184) 

(/) Large mottled type of opacity with cotton wool appearance the centre being 
homogeneous with hard or feathery outline, suggests metaUatic neoplasm 
{Plate 195) 

B (i) Small ring type shadow In the lung fields 

(а) With soft outline suggests actne tuberculosis (page 184) 

(б) With hard outline suggests fcr(>«cAirc/asis (page 18 1) 

(2) Large rlng*shaped shadows In the lung Oelds 

(а) Pleural nngs though relatively rare are often of perfect ring outline 
They usually have a wall of equal thickness throughout (see Plate 197) 

(б) Cavities situated at — 

(i) The apex may be single or multiple and are usually tuberculous 
The walls are irregular m outline and there may be traction of the 
trachea towards the affected lung The surrounding lung tissue is 
usually of increased density (page 186) 

(u) The base indicates lung abscess or extensive bronchiectasis They 
are rarely tuberculous if the apices show no change The walk are 
denser than in the tuberculous vanety , the surrounding lung tissue 
may be irregularly opaque or almost normal (pages 282} 

THE USE OF LIPIODOL IN OUTLININC THE BRONCHIAL TREE 
Methods of injection ol liplodol Into the bronchus 

(1) Bv the subglottic route A curved cannula is passed through the skin and 
cricothyroid membrane into the trachea 

(2) By ike naso-pharyngeal route A speaal catheter is passed via one of the 
nostrils to between the vocal cords 

(3) By the iransgloftic route A long cannula is passed over the tongue to between 
the vocal cords under direct vision by means of a laryngeal mirror 

(4) By intra bronchial injection by means of a bronchoscope 

The first and second methods are the easiest, the third produces the least discomfort 
to the patient the last is only safe m the hands of an operator skilled m the use ol a 
bronchoscope 

The lipiodol must be injected at body temperature and unless proper anaesthesia is 
used complete failure often results In methods (i) (z) and (3) 2 6 c c of 5 per 
cent novocaine must be injected into the trachea to dinrunish the cough reflex 
The lipiodol is run into the de^ed area by gravity 
Position of the patient for llllfng different lung areas 

(а) Lower lobe The patient sits up, inclined towards the side which it is 
desired to fill 30 40 c c of hfuodol are required 

(б) Middle lobe The patient lies on the side which is to be filled, with the 

chest and pelvis propped up on cushions 10 15 c c of hpiodol are 
required 
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(c) upper lobe The pahent lies on the side to be filled with his ann on 
that side hanging over the ed^e of the table 
The lipiodol must outline the bronchial tree and not the lung parenchyma If 
coughing occurs the IipiodoI is sprayed all over the lung and the detail is lost Cavities 
and bronchiectases must be emptied either by coughing or posture, before they can 
be filled with Lpiodol 


THE NORMAL BRONCHIAL TREE 

The bronchi can be seen at the second and third branchings In the normal the 
calibre diminishes as the bronchi become more penpheral 



Plate 198 

Broncluectasis at Bas« pf tbe Luqr iUted mtb Xj^undol NcAs tbit 
irregular dilatation of the bronchi behind the heart shadow 


Bronchiectasis filled with lipiodol shows (Plate 198) — 

(1) The bronchi do not diminish in cahbre as they become penpheral 

(2) bulb-like dilatation at the penphery 

(3) development of multiple cavities which resemble glove fingers 

In the or^nazy chest radiograph, bronchiectasis lying behind the heart shadow 
can easily escape detection The condition can often oMy be shown by means of 
lipiodol 

Cavities The relation of the lipiodol filled bronchial tree to cavities is seen The 
cavities themselves may not be filled with hptodol if they contain secretion 
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PlAtB 199 

laterlobsf Exudkle with Plud at Right Base 
Interlobar exodate 
(2) Fluid 

Bronchial block. Bronchi infiltrated with grotvth show, when filled with lipiodol, 
abrupt occlusion The same appearance is seen when a foreign body blocks the 
bronchus Diagnosis depends on the clmical history of the patient 

THE PLEURA 

The normal pleura is non-opaque to X-rays and cannot be distinguished from the 
surrounding tissues In health oidy a potential space exists between the parietal and 
pulmonary pleura X-ray changes can only be recognised when abnorra^ thickness, 
fluid, or atr separate the panetal from the visceral pleura The interlobar pleura can 
be seen m the normal chest film in some cases on the right side as a faint straight 
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line crossing the lung field from the hilum This line may appear duphcated from 
projection 

DISEASES OF THE PLEURA 

I Acute pleurisy, per se shows no X ray changes in the absence of fluid 

II Chronic pleurisy of the dry type shows no change unless marked thickening 
of the pleura is present when the lung tissue is seen to be separated from the nbs 
along the axillary border by a homogeneous thick opaque line The lung field appears 
slightly more opaque on the affected than the non affected side If calcification has 



Plate too 

F brio Body u FUevinotborax Cavity 

taken place on the pleural surface the lung field shows irregularly scattered and very 
dense areas of sharp outhne 

III Fluid in the pleural cavity (Plate 199) With the patient standing in the 
erect posture the fluid runs to the twse and obscures the lower lung field The fluid 
forms a homogeneous opaque shadow extending from the mediastinal shadow to the 
costo-phrenic angle and upwards towards the axilla so that the fluid appears to be 
on a higher level in the axilla than towards the mediastinum and forms an arc with 
its concavity pointing upwards and inwards Fluid may be encysted when it appears 
as a dense half lozenge opacity This most be differentiated from sarcomatous change 
of a nb which may resemble it but shows destructive changes of the nb 
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IV Interlobar fluid (Plate 199) The normal interlobar septum becomes 
replaced by an opaque homogeneous, spindle-shaped shadow stretching from the 
hilar shadow to the axilla It is important that a lateral view should be taken tc 
define the position of the interlobar fluid 
Differential diagnosis of interlobar fluid 

(i) Encysted pleural effusion It lies on the chest wall and is detected by screemng 
in the later^ position 



176 


THE CHEST 


(2) Lung fliscess It is round and not spindle-shaped and does not extend from 
the axilla to the hilar shadow 

PNEUMOTHORAX 
(Plate 201) 

Air in the pleural cavity causes collapse of the lung which recedes towards the 
hilum The pleural space is then transparent the collapsed edge of the lung appearing 
as a hard line limiting the lung shadow In hydropnaumothorax, with the patient in 



Pij*Te »oj 

Fneumouc Consolidation in Long of a Child 

A Middle lobe coneohdatioo B Atiddle ftnd upper lobe consolidatioo 

C, l^ter stage CemijMe •meli'tt'attm 

the erect posture the fluid level appears Horuontal and dense with the transparent 
air filled pleural cavity above 

The radiographic appearance of a spontaneous pneumothorax and that produced 
by xntroduang air into the pleural cavity m a therapeutic pneumothorax are the 
same The spontaneous pneumothorax is usually small and most often apical 
Sometimes emphysema of the lung may be seen in the neighbourhood of the spon 
taneous pneumothorax if the lung is not too collapsed and occasionally a single 
expanded bulla which has ruptured may be detected Spontaneous pneumothorax 
IS occasionally bilateral 
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The control of a pneumothorax m the treatment of tuberculosis of the lung depends 
on nunierous radiographs or screerun^ By this means the presence of adhesions to 
the chest wall is detected, the failure of a cavity to collapse even when the lung is 
collapsed is seen, and the exact degree of collapse is visualised If an excessive 
amount of air is put into a pneumothorax, the hilar shadoiv and the heart will be 
seen to be deviated towards the normal lung and the patient ivill suffer respiratory 
embarrassment 

Ftbnn bodies Fibnn bodies are sometimes seen in the pneumothorax cavity 
They are said to be the products of chrome pleurisy which have become separated 
from the pleura and undergone calcification They have been proved histologically 
to be composed of layers of fibnn A simflar appearance has been said to be 
produced by small haemorrhages produced by the pneumothorax needle 

These bodies form calcified opacities with circular hard outline density they 
are often more opaque than the collapsed lung They are most frequently seen 
resting on the diaphragm but may he free in the pleural cavity (Plate 200) 

PNEUMONIA 
(Plates 202 and 203) 

Lung changes In pneumonia i A homogeneous opacity of lobar distnbution 
spreading from the hilum towards the chest waU showing greater density towards the 
hdum than penpherally When one lobe only u affected there is a sharp line of 
demarcation at the interlobar space between the affected and unaffected lobes When 
resolution takes place, the shadow becomes slightly mottled The middle zone of 
the opaaty sometimes resolves first, leaving the hilar and lateral shadows persistent 
for some tune 

2 The hilar glands are enlarged 

3 The diaphragm movement is reduced or almost absent 

4 The costO‘phrentc angle is not opaque unless some fluid is present 

Differential diagnosis. 

(r) Pleural effusion — • 

1 (a) The costo-phreiuc angle is opaque 
tl{b) The mediastinum may be displaced 

(c) Extreme density at the base, with a concave fluid level pointing upwards 

and inwards 

(d) Not confined to lobar distribution 

(2) Collapse of the lung (page 187) 

BRONCHOPNEUMONIA 

Acute bronchopneumonia (Plate 204) is an inflammatory process spreading down 
the bronchi into the alveoli 

(1) The hilar shadows are increased mostly on the affected side if the disease is 
unilateral 

(2) Small areas of increased opaaty, nng shaped with soft ouilme he along the 
course of the larger bronchi stretching out fanwtse and usuaily most marked m the 
basal areas Apical change is rare m acute non tuberculous bronchopneumonia 

(3) The opaaties rarely extend as far as the pleural layer laterally 

Diaphragmatic movements are decreased 


179 



A MANUAL OF RADIOLOGICAL DIAGNOSIS 




THE CHEST 


Chronic bronchitis 

(1) The peribronchial markings are increased especially at the hilum 

(2) Small ring t)?pe opacities with hari outhw are seen spreading out fanwise 
from the affected bronchial areas They are usually basal 

(3) Diaphragm movements are normal or sometimes increased except where 
fibrosis has occurred when the diaphragm is pulled up towards the affected bronchial 
area 


Emphysema (Plate 206) 

Emphysema is seen as an area of increased translucency usually at the bases in 



Emnhvstma The noht base is translucent and shows no lung substance, Tbe bronchi are dialed and 
&Ued w U> f i^odol 
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which lung tissue may hardly be discernible. The chest is barrel-shaped and the ribs 
of the affected side are wider apart if the condition is urjilaterai. 

When only a slight degree of emph3rsema exists, the increased translucency can 
often be made out in a radiograph taken in full expiration Where doubt exists, two 
films must be taken, one at full expiration and a second at full inspiration. The 
density of the emphysematous areas will be unaltered in cither film, whereas the 
normal lung tissue will appear more dense from the expulsion of air in the full expira* 
tion radiograph. The dilatation of the bronchi in the emphj-sematous area can easily 
be demonstrated with lipiodol injection of the affected lobe. 



Plate 307 

Lun(( AbiccM With Fluid L«v«1 JnJicEtrdbjr 


Enow*. 

LUNG ABSCESS 
jPIatezoy) 

The formation of a lung abscess follows most often on acute infective disease of 
the lung or from the inspiration of infective material. 
li) The position is usually in the mid or basal zone. 

(2) The hilar shadow on the side of the lesion is increased. 

(3) The abscess is a roughly rounded area of 

(«} Decreased opacity, if empty of fluid ; 
ji) homogeneous increased opacity, if full j 
(c) showing a fluid level if partly filled. 

{4) The wall of the abscess cavity is a zone of increased density, with sharp outline 
centrally if empty, and fading off into the long field peripherally. 

{5) The rest of the lung field may show opacities of the acute bronchopneumonic 
type. 
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The presence of a lung abscess may be masked radiographically by an extensiv e 
pleurel effusion and consolidation of the lung It may be necessary to aspirate the 
fluid and take several radiographs at intervals of days before the abscess cavity is 
demonstrated 

TUBERCULOSIS OF THE LUNG 

Tuberculosis of the lung commences m the walls of the finer bronchi as discrete 



PLAre »o9 

Miliary Tuberculosis The long fields are peppered with very small soft opaque spots 


areas of bronchopneumonia cavities arc produced by the coalescence and breaking 
down of the numerous infected areas 

Tuberculous lesions may be distinguished radiographically as — 

(i) Acute pneumonic type The appearance is that of pneumonia except that 
usually as well as the consolidation of a lobe or lobes other lobes show areas of soft 
mottling of the bronchopneumonic type 

(2' Acute bronchopneumonic type This shows soft mottling as of acute broncho 
pneumonia (q v } but the apices and penphery of the lung are affected rather than 
the basal and hilar areas (Plate 20S) 
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is) Chronic pulmonary tuberculosis The appearance is typical , there is cavita- 
tion usually at the apices, wth small areas of bronchopneuraonic t)^e of infiltration 

(4) Fibroid tuberculosis There is obbteration of the lung field by irregular 
cavities and opaaties The hilar shadow and tracheal space will be deviated towards 
the affected lung 

(5) Acute mtliary tuberculosis (Plate 209) Both lung fields are diffusely 
peppered, especially at the apices, wth small soft “ pin head " opacities The film is 
diagnostic 

Differential diagnosis from mihary tubercuhsts 

Silicosis shows larger, denser and harder shadows 

The distribution is more uneven and there are marked variations in size and shape 
The hilar glands are often very opaque (see page 185) 

Neoplastic metastases These may resemble, m children, very closely miliary 
tuberculosis, but the opacities are usually larger and more discrete, and coalescence 
does not occur 

Influenzal acute bronchopneumonia sometimes produces a radiograph similar to 
mihary tuberculosis, but the miliary opacities are larger m the case of the influenzal 
infection 


TUBERCULOSIS IN CHILDREN (Plate 209) 

1 The adult types, except for mihary tuberculosis, are rare, though they may 
occur 

2 Enlargement of hilar glands alone m children may be evidence of early 
tuberculosis 

It must be emphasised that the diagnosis of tuberculous disease of the lung should 
not rest on the X-ray appearance alone G T Hebert (London), m his excellent 
book on ‘ Pulmonary Tuberculosis,” says ” X-ray cxammations alone should never 
justify a diagnosis of pulmonary tuberculosis, except perhaps in rare cases of rndiary 
tuberculosis of the lungs The interpretation of shadows depends largely upon 
the sputum examination and the history of the case ” 

SILICOSIS (Plate 210) 

This disease of the lungs, which is produced by the inhalation of fine dust particles, 
shows — 

(1) The lung field peppered ivith small hard shadows, usually larger than in mihary 
tuberculosis unevenly istnbuted over the lung fields The changes are most marked 
around the hilar areas 

(2) The hilar shadow increased in size and density 

(3) Diaphragm movements but little restneted, and adhesions of the diaphragm 
are usually absent 

(4) Patches of emphysema often occur 

The differential diagnosis is from mihary tuberculosis (see page 184), but m silicosis 
the mihary markings are much harder and the lung change is out of proportion with 
the symptoms as, if miliary tuberculosis were present, the patient would have a 
swinging temperature and increased pulse rate 

Silicosis and tuberculosis of the lung can both co-exist together, the sihcosis is said 
to predispose to tuberculous infection This is of medico-legal importance in some 
cases 
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COLLAPSE OF THE LONG 

(1) The collapsed lung has the density of a pneumonic consolidation 

(2) There is mediastinal traction towards the affected side 

(3) ,The diaphragm is raised and immobile on the affected side 

(4) The intercostal spaces are narrowed on the affected side 

Where a Jobe alone is affected as from a neoplasm or foreign body blocking a 
bronchus, the use of lipiodol may be necessary to demonstrate it 

Differential diagnosis 
(1) PneimoHta 

(a) There is no mediastinal traction 



(t) The diaphragm is le»s raised 

(c) The intercostal spaces are not narrowed 

{(Q The temperature is raised and typical, whereas, m collapse of the lung this 
IS not so (see Pneumonia, page 187) 

(u) Pleural effusion Mediastinid displacement is not towards the affected lung 
but away from it 

THE HEART 

A radiograph of the heart shadow is a valuable adjunct to the general examination 
of the cardiac system because, bv it, it is possible to see to what degree the various 
chambers of the heart are enlarged and whether or not the heart is compensated 
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The heart can revolve round its longitudinal axis in disease, so that the normal 
accepted relations of the positions of the cavities may become disturbed 

The normal heart outline (Plateau) showsonits nght margin from above down 
wards , the supenor vena cava in the upper third, the superior vena cava and nght 
Side of the aorta in the middle third, and the nght auricle in the lower third In 
the lowest part of the right side, below the nght auricle, the infenor vena cava can 
sometimes be seen The left margin from above downwards shows three protuber- 
ances The highest is produced by the aortic arch — aortic knuckle The next is 
formed by the pulmonary artery and left aunde and the lowest and largest is the left 
ventncle 




From the following description it is possible to see the commonest changes which 
occur in the heart shadow in disease 

{<?) General heart hypertrophy, . . Plate arz. 

In this the whole heart shadow is enlai^ed but the relations of the different chamber 
outhnes are not disturbed This charge is found in patients with bradycardia It is 
also seen in the so called “ Sport heart ” and m those who carry out heavy muscular 
work In these there is true hypertrophy of the heart muscle 

A similar appearance can be produced by a mild degree of generalised dilatation 
and is found sometimes after infective diseases, permcious anaemia and fatty degenera- 
tion of the heart 

(b) Myocarditis Plate 213 

In myocarditis of a fairly advanced degree the whole heart outline becomes more 
plump The right side of the auricular s^dow is enlarged, and the left side of the 
heart becomes larger as a whole so that the protuberances disappear and the left 
margin becomes ahnost a straight line 
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(c) Cor bovinum Plate 214 

This IS an extreme degree of dilatation of the heart It is the largest type of heart 
shadow seen and is most commonly associated with advanced aortic lesions Both 
sides of the heart show gross enlai^ement and the outline becomes flask shaped 
In pencardial effusion the nght side of the heart does not show such a degree of 
enlargement 

(d) Hypertrophy of the left ventnde . .Plate 215 

The enlargement of the left ventncle gives the heart the shape of a boot This 
change is seen associated with increased work of the left ventricle in byperpiesia and 
mild degrees of aortic stenosis or msuffiaency 



Plats 214 PLAfs 215 

Ccjr Bovinfltn Note the large *ir« of the heart Hypertrophy of the I^ft Ventncle 

shadow 


(«) Mitral incompetence, heart compensated . .Plate 216 

The left auncle and pulmonary artery are enlarged so that they obscure the lower 
part of the aortic knuckle above and a small part of the left ventricle below The 
nght ventncle also enlarges 

(/) Mitral incompetence uncompensated , Plate 217 
This IS a further stage The left auricular protuberance is enlarged and the left 
ventncle dilates The nght auncle enlarges from dilatation of the nght ventncle 
producing tricuspid incompetence 

(g) Aortic insufficiency, compensated .Plate 218 

The heart is boot-shaped from enlargement of the left ventncle The hypertrophy, 
which takes place, is followed by dilatation which is mild m the compensated stage 
The left auncle and pulmonary artery are not enlarged 

The commonest causes of aortic insufficiency are congenital malformations of the 
aortic valve, endocarditis of the aortic valve, syphilis of the aorta producing dilatation 
of the valve and artenosclerosis of the aortic valve Sometimes an aortic valve may 
rupture following excessive effort 
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Pl_tTS 2I8 

Aortic Insufficiency compensated 


PuiTE ai9 

Aortic Insuffiaency uncompensated 
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(A) Aortic insufficiency uncompensated Plate 219 

The left ventricle is larger than in the compensated type and may reach almost 
to the axillary border Dilatation of the left aunde is masked by the ventricular 
enlargement The nghi side of the heart shov^ enlargement The cor bovinum is a 
still later stage of this lesion 

(i) Aortic stenosis Plate 220 

The left border of the heart tends to be straight The left auricle and ventride are 
both enlarged in this stage 

{]) Aortic and mitral disease Plate 221 

This may be due to disease of both the aortic and mitral valves but may also be a 
later stage of aortic stenosis dilatation of the left ventncle producing mitral msuffl 




Plats 221 

Aortic and M tral D sesse 


ciency The left side of the heart shows enlargement of the left auncle and pulmonary 
artery in its middle third and enlargement of the left ventnde in the loiver third 
(A) Tncuspid insuffiaency Plate 222 

In this condition the right aunde is the first to enlaige The nght side of the 
heart dilates and the supenor vena cava is seen dilated to the right The increased 
back pressure of the venous circulation leads to increased strain on the left side of 
the heart This first hypertrophies and then dilates so that the left side of the heart 
shadow IS enlarged in its auncular and ventncular parts 
{i) Hydropencardium 

In this condition the pericardial sac becomes distended with fluid so that the 
outline becomes flask shaped The left side is much larger than the nght in which 
respect it differs from the cor bovinam Plate 223 shows a hydropneumopencardium 
m which the pencardial sac has been infected by B Welchii which has produced gas 
The upper part of the pencardial sac can be seen to be separated from the heart shadow 
by ga» and fluid separates it below 
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Mensuremcnts of the Heart Shadow 

Measurements of the heart shadow are difficult to interpret wth accuracy and 
often unsatisfactory because of the wide vanations which occur in the normal They 
have not been included in the text because they add little to the radiograph, which is 
valuable only so long as no attempt is made to reduce its meaning to a mathematical 
formula The great difficulty in obtaining exactly comparable points on the heart 
shadow, either obtained by an orthodiagram or from a radiograph taken at six feet 
distance Ins made most radiologists abandon them 


THE AORTA 

The aortic arch forms at its summit i\\t norite knuckle which is seen m a postero 



Plate 21S Plate 223 

Tncuapid and Afitial Insufficiency llydropnenmopericardiura fotlo'King Infection of 

Jlediastinnm by B WelcbU 
(i) Pericardial tac (2) Atr In tac (j) Fluid 

anfenor radiograph 0/ the chest as a weff tfedned shadbw on the hit o { the meciastina/ 
shadow below the clavicle The shadow of the ascending and descending aorta overbe 
each other and blend with the mediastinal shadow 

To measure the dilatation of the aorta, it is necessary to turn the patient halMeft 
so that the aortic arch is seen m profile, descending aorta falling in the postenor 
mediastinum (Plate 224) The limit of the aortic measurement radiographed at 
2 metres is i 6 cm , above this limit dilatation is present 

ANEURYSM AND AORTIC DILATATION 
(Plate 225) 

In aortic dilatation, the descending aorta m the postero-antenor view is seen to 
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extend to the left of the upper pnrt of the heart shadow It may also extend to the 
right of the heart shadow (see Enlarged Mediastinal shadow page 156) \^ere 
eidargement of the mediastinal shadow exists if it is possible to distinguish an aortic 
shadow of normal dimensions aneurysm may be excluded 


The pulsation of an aneurysm cannot 
always be seen on the radioscopic screen 
if it IS filled with clot no pulsation may 
take place Aneurysm of the descending 
thoracic and abdominal aorta if suf 
fiaently large cause erosion of the verte 
bral bodies from pressure This may be 
seen in a lateral radiograph of the spine 
(see Plate 129) It is diagnostic when 
associated with enlarged mediastinal 
shadow 



PlaTK S 24 

Nonniil Aorbc Arch m seen when the patient tumn 
half left 



Fijitx 225 

Aneui}^ oi Aortic Arch D spUcing Oesophagus to 
Right The oesophagus is outlined by opaque 
and di^ocated to the right by the aneurysm 
Indicated by arrow 
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CHAPTER V 


THE ALIMENTARY TRACT 

THE OESOPHAGUS 

Abnonnalitjo of the oesopliagiis can only be adequately investigated by screening 
the patient and outlining the oesophagus with opaque fluid The patient should 
first be given banum emulsion of consistency of cream, and if no abnormality 
IS detected, this should be foEowed by banum emulsion of the consistency of 
treacle 

In the nght oblique position, the patient having turned half-left, the oesophagus 
IS dear of the vertebral column behind and the heart shadow in front (Plate 226) 
The appeanuice on the screen in normal swallowing of the banum cream (see page 201) 
IS that, on the act of swallowing, a small amount of the matcnal is seen to f^ over 
the back of the tongue, pass through the pharynx — ^where momentarily some of the 
fluid outlmes the valecula — and then enter the oesophagus A momentary delay 
at the cardiac onfice occurs before the fluid passes into the stomach Solids, however, 
do not as a rule show this shght delay 

ABNORMAL CONDITIONS 

I In paralysis of the recurrent laryngeal nerve, from enlargement of the left aunde, 
aneurysm, or mediastinal growth, the amount of matcnal lying m the valecula is 
much increased, and instead of bang only a fleck, it is seen to persist as a double 
dark area This may be the earliest evidence of neoplastic enlargement of bronchial 
glands from paralysis of the left recurrent laryngeal nerve 

IT Displacement of the oesophagus. The examination is made in the postero- 
anterior and half-lateral positions The normal oesophagus is seen as a narrow tube 
extending from the lower body of the cncoid cartilage to the cardiac onfice It lies 
shghtly to the left in its upper third, crosses the mid line at the level of the aortic 
notch, and then lies slightly to the nght tiU )ust above the diaphragm, when it passes 
to the cardiac onfice on the left 

Causes oj displacement of the oesophagus — 

(1) In pulmonary fibrosis, the tra^ea and oesophagus are both displaced towards 
the lung lesion 

(2) In aneurysm of the descending aorta, the oesophagus is displaced to the 
nght. 

(3) In mediastinal tumours, the displacement may be m any direction, depending 
on the location of the tumour 

(4) In a large pleural eflusion, the oesophagus is displaced away from it 

(5) In dilatation of the nght side of the heart the oesophagus is displaced m its 
louer third to the nght and backwards 

(6) In scoliosis, Sie displacement is more app-irent than real and depends on the 
type of scoliosis. 
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Plate 

Sonn&I Oesophagus OulUned by opaque substaDce as seen 
m the half left view (i) Oesophagus (2) Aortic areh 
(3} Heart shadows (ngbt aoncle and ventncle) 
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Spasm of the oesophagus. In 
oesophageal spasm the fliud is 
delayed m the oesophagus for a 
vanable time 

Causes — 

(1) Injury of the oesophageal 
wall from swallowed foreign bodies 
or corrosive fluid produces spasm 
which may occur m any part of 
the oesophagus, but occurs most 
often in the upper third The 
spasm, which may persist for 
three or four days, is often only 
momentary and continues so long 
as the patient complains of pain 

(2) Spasm at the lower end of 
the oesophagus occurs 

(a) In idiopathic achal- 
asia when the oesoph- 
agus shows marked 
dilatation 

(^) When assoaated with 
disease of thestomach, 
often a high lesser 
curve ulcer is present 
(c) When associated with 
carcinoma of the 
oesophagus or cardiac 
end of the stomach, 
the spasm is of sudden 
onset In men over 
the age of 35 this 
must always be sus- 
pected of concealmg 
a carcinoma unless an 
ulcer of the stomach 
can be demonstrated 

Types of dilatalJon of the 
oesophagus 

(i) Idiopathic, from cardio- 
spasm {Plates227,228, 229), shows 
the following changes — 

(a) The oesophagus is seen 
to be dilated and m 
some case* may be 
filled up with banum 
before any is seen to 
pass into thestomach 
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(6) The absence of antipenstaltic waves 

(cj The end of the funnel formed by lower part of the oesophagus is pointed 
and regular as it enters the carduic orifice 

(2) When associated with caranoroa of the oesophagus it shows 

(fl) The oesophagus only slightly dilated 
(i) Antipenstaltic waves may be seen 

(c) An irregular defect of the wall of the oesophagus If at the cardiac onfice, 
the normal funnel-shaped 


outline IS irregular 

Oesophageal pouch (Plate 230) 
This shoHs a half moon shadow of 
the opaque fluid on one side of 
the oesophageal wall usually m the 
upper third The opaque fluid is 
seen to flow into the pouch first, 
before emptying into the lower part 
of oesophagus From an oper- 
ative point of view it is necessary 
to deade the exact relation of the 
pouch to the oesophagus Films 
should be taken m the postero- 
antenor and lateral positions, to show 
whether the pouch is to the nght 
or left of the oesophagus 

Carol noma of the oesophagus 
(Plates 231 and 232) This shows 
an irregularity of the oesophageal 
wall mth some degree of stenosis 
at the level of the lesion and 
dilatation above The chest should 
be X-rayed in the postero antenor 
position as well in order to elimi- 
nate an aneurysm or neoplasm in- 
vading the oesophagus from mthout 
The earUest evidence of carcinoma 
of the oesophagus may be — 

(1) Excessive banum shadow in 
the valecnia on swallowing 

(2) Cardiospasm not associated with 
dilatation of oesophagus or disease of 
the stomach 



oesophagus aad the smooth lower end {0 at the 
cardiac onfice o{ the stomach ('*} Stomach gaa 
bubble 
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Table showing the differential diagnostic points between Achalasia Carcinoma and 
PoucA of the Oesophagus 


Differences between 

4cAafasta 

Carcinoma 

Pouch 

Oesophagus dilated 

Marked 

Slight 

- 

Position 

At cardiac orifice 

Any part 

Upper part usual 

Contour 

Regular 

Irregular 

Pouched 


CASTRO-INTESTINAL TRACT 

The outline of the gut cannot be seen on fluoroscopy unless filled with opaque 
media or gas 

For the investigation of the gastro-mtestmal tract a mixture is used composed 
of the following For barium meals 4 oz banum sulphate held in suspension with 
mucilage of acacia or malted milk m 10 oz water For banum enemas 8 oz banum 
sulphate m mucilage of acacia to 30 oz water is used or30oz of a X2 per cent solution 
of thonum oxide It is often more satisfactory to use a propnetary preparation such 



Plate ju fiatk 231 

,.! Mil, .1 a.. 


20 r 





(i) Gu bubble—*' Megenblue.’* (<>) i^ylonis on nght of the ^th lumbar vertebra. 

[i) LeMer curvature (7) Duodenal cap 

(3) Greater curvature (8) Seewd part of duodenum 

(4) Body of Btomacb (9) Level of ibac cresU 

(3) Antrum 
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as Horlick's X-ray Shadow Food, which is in powder form ready mixed and only 
requires diluting with water to the desired consistency for the investigation. 

It must be remembered that the gastro-intestinal tract varies in position in the 
erect and recumbent postures. 

THE STOMACH 

■ In the erect position, the stomach containii^ the opaque medium hangs from its 
ligaments like a tube suspend^ at its two ends — the cardiac and pyloric. In 
the recumbent position it lies at a higher level and is brought forward where it 
crosses the spine. This may cause an apparent filling defect if its presence is 
forgotten. 



Pl.AtE S34. 

Obli/ive view oj 333 . 

RADIOLOGICAL DIVISIONS OF THE STOMACH 
(Hates 233 and 234) 

This shows the iollowing divisions : — 

(1) . Cardiac end uith air-bubble Magenblase "}. 

(2) Body. 

(3) Antrum. 

(4) Pylorus. 

The stomach outline shows* — 

I2) posfen^a-terior vi«.. 
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EXAMINATION 

In examination of the stomach the following points must be noted ' — 

(1) Position of the stomach m the erect posture 

(2) Any abnormahty m the contour of the stomach wall 

(3) Tone of the stomach wall 

(4) Type or absence of peristaltic movement 

(5) The emptymg-rate 

(6) The shape of the duodenal cap 

(7) The position of any tenderness 

Though the above factors are intimately connected, they must be examined 
separately to assess their true relation m the chnical picture It is evident that full 
information on these factors can be obtained from screen examination nUtnc, and 
that the only value of a radiograph is to obtain a record of what the radiologist has 
seen at radioscopy, but it is meaningless without his report unless very gross disease 
exists 

Contours of the stomach wall (Plate 233) The greater curvature always shows 
some irregularity of outline, varying from case to case and from time to time It is 
often due to gas pressure from the colon A defect produced by a neoplasm of the 
greater curvature can only be recognised by demonstrating on successive films a 
persistence of the same irregularity The other outlines of the stomach are. m the 
normal, quite smooth and of regular outhne , the lesser curvature at the cardiac end 
may, however, sometimes show the stnation of one to three muscle bands which can 
be traced running obliquely across towards the greater curvature 

The position of the stomach In the erect posture. In the average individual, the 
stomach hangs m the erect position so that a line joining the iliac crests passes through 
the lowest part of iKe lesser curvature In thin patients, the stomach often hangs 
somewhat below this level, and, m more robust patients, above it 

Low- i >lac ed stoma ch The lowest part of the l essercurv ature hes_weU below the hne 
joining thelliac crests It may give nse to no symptoms but significance in thin 
patients when ^sociated with tenderness in the region of the ziphistemum The 
lowered general abdominal tone and the failure of other abdominal contents to help 
to hold the stomach m the normal position allows the whole u eight of the gostnc 
contents to pull on the ligaments of the stomach, pr oducing pain and t enderness in 
the abdomen jusj below_the_ziphiste murn 

A further stage is seen when the stomach hangs at the le vel ol the h ip-ioint and 
IS without any penstaltic m oveme nts ' 

y High~p}aced stomach The lowest part of the greater curvature lies well above the 
hne joining the iliac crests It 1$ seen m — 

(а) Fat patients 

(б) General hypertonus 

(c) When the other abdominal contents push the stomach upwards, eg by 
(1) the large gut full of gas , (u) an ovanan cyst 

(if) Stomach pulled up by a neoplasm invading the lesser omentum 

Displacement of the stomach. The stomach can be displaced to the right or left 
by extnnsic causes 
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(1) To the right by — 

(fl) Adhesion between the duodenal cap and the gall bladder 

(6) Gas distension of the splenic flexure of the colon 

(c) An enlarged spleen 
An enlarged left kidney 

(2) To the left by — 

(а) Enlargement of the liver 

(б) A pancreatic cyst 

(c) A retroperitoneal tumour 

(3) The antral and duodenal area are pulled upwards and to the right by 
pencholecystic adhesions 

(4) In chronic appendicitis when adhesions have formed, the duodenum and antrum 
may be pulled downward and to the right so that they come to he above the nght 
sacro-iliac joint 

Peristaltic movements of the stomach. The penstaltic wave is seen in the normal 
to begin simultaneously m both the greater and lesser curvatures, half-way up the 
lesser curvature, and travels towards the pylorus It is usual to see the two waves 
passing along the stomach wall at the same time More than twiL^ay5&.passmg 
si mult aneously is evidence of hyper^em^luc action A peristaltic wave usually 
stops short of an area involved by neoplasm and may be seen to reform on the distal 
side of the neoplasm and pass on to the pylorus. 

The Magenblase " (Plate 233) The air bubble at the cardiac end of the stomach 
IS known by the German term ' Magenblase " and is best seen with the patient in the 
erect position It is usually semicircular in outline but may be c omet -shaped The 
semicircular outline is produced by the rounded outline of the cardiac'^ end of the 
stomach The opaque fluid m the stomach limits the outline of the lower end of 
the Magenblase If the stomach is of the long or ptosed type, the approximation 
of the greater and lesser curvature of the stomach makes the air bubble appear comet- 
shaped 

The size of the Magenblase vanes much from time to time and in different stomachs, 
depending on the amount of gas swallowed Very little of the gas is produced in the 
stomach itself 

The Magenblase is of little significance except m air swallow ers, when the patient 
can be seen to eructate and at once swallow more air The air bubble then becomes 
larger than previously till it may fill two thirds of the stomach 

JJ the-senucircular part of theit^enblase at the cardiac end of the stomach appears 
irregular it is evidence of deformity of the cardiac end of the stomach which may be 
due to'carcinoma The patient should then be examined m the Trendelenburg position 
so that the banum meal fills the cardia, when a carcinoma producing the deformity 
will be detected 

Abdominal tenderness. Geoffrey Fildes (London) has pointed out that gastnc 
tenderness is of great importance to distinguish between active ulcer, healed ulcer, 
and neoplasms of the stomach The tenderness meant here is that which can be 
localised to one spot on palpation An active ulcerative condition of the stomach 
whether acute or chronic which has not received treatment, is acutely tender to deep 
palpation, while a non-active indolent ulcer is only slightly tender Malignant 
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conditions of the stomach are not locally tender, though a diffused general tenderness 
sometimes exists, but is httle m comparison with the gross deformity of the 
stomach 

Abdominal tenderness is perhaps the most important sign in amving at a differ- 
ential diagnosis between malignant and simple ulceration of the stomach This sign 
can only be ebcited by the careful palpation of the patient’s abdomen when screened 
in the upnght position In the hands of an expert radiologist who knows the value 
of the sign, it is of pnmary diagnostic importance and explains the reason why the 
radiograph of the stomach can only be read when the radiologist's report on the 
abdominal tenderness is known 



Marked Ptosis of Stomacb (i) Level of ikac 
cresU (z) Pylorus to left otspiae (}) Penstal 
tic waves indicated by arrows The stomacb is of 
fair tone The bannm has become mixed with food 
residue in the stomach which accounts for the 
apparent poor hmnogeneity of the meal It must 
not be mistaken for neoplasm in the stomach. 

The emptying-rate. The normal stomach should be half empty in one hour, and 
completely empty m six hours with the meal descnbed With increased motihty 
of the stomach, the meal empties more rapidly than in the normal The stomach 
which shows decreased motihty and ptosis may, however, have a normal emptying 
rate The emptying rate is ddayed m — 

(а) Pylonc obstruction 

(б) Pylorospasm 

(c) Ptosis (frequently) 
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The emptying rate is more rapid in : — 

(a) Duodenal irritation. 

{b) Prepyloric ulcers. 

(c) Achlorhydria. 

(d) Neoplasms of the stomach not producing obstruction of the pylorus or 
antrum. 

DISEASES OF THE STOMACH 


OASTROPTOSIS 
(Plate 235) 

In gastroptosis the stomach shows the following changes ; — 

(i) The position of the stomach when filled \sdth a barium meal is low. It is 



Plate ajS. Plat* 

Pyloric Obstniction. The barium lies in a pool io t*ather Bottle Stomach. The n»ga« instead of 
the stomach due to its loss of tone. The duodeoai ^ stomach in the longitu- 

cap cannot be seen. dinal axis are Uregulac and honeycombed. The 

ouUine of the whole stomach is iiie^ar and shows 
Dumeroua defects. 

below the level of the iliac crests and may be as low as the level of the hip-joint. 

(2) The gastric tone is subnormal, hypotonic or atonic. 

(3) The peristaltic action is normal or absent 

(4) Abdominal tenderness is frequently situated just below the xiphistemum. 
Palpation of the stomach itself produces no evidence of tenderness in simple gastro- 
ptosis. 

(5) The duodenal cap is of normal outline and contour but may often be’dilated 
with the rest of the stomach. The cap itsdf is usually displaced downwards from its 
normal position on the right of the third lumbar vertebra and may even be found at 
the level of the fourth on the left ride. 
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(6) The emptying rate is usually delayed sometimes very markedly to twelve 
hours but may be normal 

Gastroptosis of the stomach is usually associated with a general ptosis of the other 
abdominal contents A nght renal ptosis often co exists sometimes associated with 
hydronephrosis 

THE EFFECT OF PYLORIC OBSTRUCTION ON THE STOMACH 
(Plate 236) 

The commonest causes of pylonc obstruction are — 

(i) Pylonc stenosis from duodenal ulceration produang scar tissue and occlusion of 
the pylorus 


Plate J38 

Carcinoma ol the Body ot the Stomach with 
Complete Obstruct on 


Plate *39 

Caicutoma oi The hntium and D sUl Part d{ the 
Body of the Stomach. 

(i) Duodenal cap it) Duodeo-jejunal flexure 


(2) Duodenal spasm from active duodenal or prepylonc ulceration 

(3) Neoplasm m the prepylonc or pylonc region 

In pylonc obstruction the stomach shows the following changes — 

(1) The position of the stomach when filled with a banunx meal is very low 

(2) The gastnc tone is hypotomc or atonic 

(3) The peristaltic action is subnormal or absent 

(4) Gastnc tenderness vanes with the causative factor 

Gastnc tenderness is absent in pylonc stenosis produced by duodenal ulceration which 
IS not active or healed but which has scarred the duodenum It is very acute on 
palpating the duodenal cap when active duodenal ulceration is present In 
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neoplasms of the prepylonc or pylonc region it is iTsually absent or may be replaced 
by a general abdominal tenderness 

(5) The duodenal cap is often not definable or much deformed and tender when 
active ulceration and spasm of the pylorus is the causal factor 

FILLING DEFECTS OF THE STOMACH 

Filhng defects can be seen on the screen as alterations m the normal contour of the 
stomach They must be distinguished from gastnc spasm by screening again m about 
one hour or by senal X ray films when spasm or defects can be difierentiated, the 
defect alone being constant in detail 



P 1 .ATC 241 

Prepylonc Ulcer of Uic Lesser Curvature marked 
by arrow 


The commonest causes of filling defects of the stomach are — 

Intrinsic 

(1) Carcmoma 

(2) Polyp 

(3) Syphilitic invasion of the stomach wall 

The last two conditions are very rate 
(6) Extrinsic Extragastnc tumours invadmg the stomach wall 
(c) Artefacts may produce apparent filling defects in the stomach The 
commonest causes are — 

(1) The stomach half filled with non opaque food indicating improper 

preparation 

(2) If the patient is l3ring on his back durmg the radiographic exam 

mation the spine causes a pressure defect m the antral region 
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CANCER OF THE STOMACH 
(Plates 237 to 239) 

Cancer can occur in any part of the stomach it occurs least frequently at the 
cardiac end 

Evidence of gastric carcinoma may be divided into dtrcci and indirect 

Direct evidence is — 

(1) The demonstration ol a filling defect 

(2) The palpation of the neopla^ in the stomach wall 

Indirect evidence is spasm of the lower end of the oesophagus with no demonstrable 
lesion of the oesophagus m a patient, usually over the age of thirty-five who has 
rapidly developed symptoms of achalazia Often it is possible by examining the 
patient m the Trendelenburg position, to demonstrate a fiUmg defect of the cardiac 
end of the stomach, or the ' Magenblase ' in tKe upnght position may show a defect 

A neoplasm of the stomach is seen as a defect in the outline of the contrast media 
as opposed to an ulcer It may be localised to the lesser or greater curvature, anterior 
or postenorwall 

Annular carcinoma of the stomach is frequently seen in the body and antrum, 
the proximal part of the stomach bang normal and the annular nng of growth 
producmg a defect 

In soijrhus carcinoma o( the stomach the whole stomach wall shows irregular 
outline with persistent defects and the absence of peristaltic waves (Plate 237) 

A carcinoma involving the cardiac end ot the stomach shows — 

(1) Irregularity of the cardiac end of the stomach which can best be demonstrated 
by examining the patient lying m the Trendelenburg position so that the cardiac end 
of the stomach is filled with the opaque media Sometimes m the upnght position it 
IS possible to see a defect in the normal rounded contour of the ' Magenl^e ' 

(2) The stomach is usually high placed and drawn up from infiltration of the upper 
part of the lesser curvature and lesser omentum 

\3) Normal peristaltic movements are seen distal to the lesion 

(4) The mobility of the stomach is usually somewhat increased 

(5) The duodenal cap is normal 

(6) There is a complete absence of abdommal tenderness 

(7) Cardiac spasm occurs frequently, achalazia being often the first symptom 

A carcinoma of the body of the stomach shows (Plates 338) — 

(1) A localised, annular or extensive defect of the body of the stomach which is 
often palpable on screen examination 

(2) The position of the stomach is usually normal or higher than normal if 
infiltration of the omentum has occurred 

(3) The gastnc tone is normal or mcreased. 

(4) Peristaltic movementisnormabexceptin theregion of thedefcctwhereitisabsent 

(5) The gastnc mobility is mcreased 

(6} The duodenal outline is normal 

{7) There is no locahsed area of tenderness, but in the advanced, cases a generalised 
gastnc tenderness occurs 

A carcinoma of the antrum of the stomach shows — 

(a) In the early stages 

(i^ An antral defect, which is often difficult to detect, is seen most often on the 
greater or lesser curvature 
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(2) The position of the stomadi is very vanablc and is not affected at 6rst by the 
growth 

(3) The gastnc tone is as a rule decreased 

(4) The peristaltic movement is not affected in the proximal part of the stomach 
but IS absent m the region of the neoplasm 

(5) The duodenal cap in the early stage is normal or even dilated 

(6) Gastnc tenderness is absent 
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(i) In the laicr stage 

(1) The antral defect causes obstruction 

(2) The position of the stomach is h^h if infiltration of the lesser omentum has 
occurred, but may be normal or low if the lesser omentum is not affected 

(3) The gastric tone is decreased or absent 
{4) The peristaltic movement is ^sent 

(5) The duodena] cap is not demonstrable and there is much delay m empt3nng 
Complete retention of Ae banum meal may occur mth the appearance of pylonc 
obstruction 

(6) Gastnc tenderness is absent or sbght 

GASTRIC ULCER 
fPlate 240) 

The gastnc ulcer is probably the commonest demonstrable lesion of the stomacn , 
it occurs most often on the lesser curvature or postenor wall, rarely on the anterior 
wall 

Evidence of a gastnc ulcer may be divided into direct and indirect 
The direct evidence, which must be present for an absolute diagnosis, is — 

(i) The demonstration of an ulcer crater 
(a) Tenderness localised to the crater 
The Indirect evidence is — 

(1) Spasm of the greater curvature 

(2) Spasm 0! the oblique muscles of the stomach 

(3) Spasm of the antrum 

(4) Spasm of the duodenal cap 

In some cases all the above changes are present 

An active ulcer is acutely tender on palpation, a healing ulcer shows httle tenderness, 
and a healed ulcer is not tender 

A gastnc ulcer which has undergone neoplastic changes is not tender and it is 
difficult to demonstrate as neoplastic unless it is about one inch across and without 
tenderness, when a neoplastic change may be suspected, or unless it can be demon 
sfrated that within an interval of some days the ulcer crater is becoming progressively 
larger and yet tenderness is absent On the whole, gastnc ulcers rarely undergo 
neoplastic changes 

In a gastric ulcer the position of the stomach is usually normal or may be low 
Gastnc peristalsis and mobility are usually diminished 

In a prepyloric ulcer, the spe^ of emptying is increased and the duodenal cap 
usually remains always filled as the pylorus remains patent The position of the 
maximum tenderness is proximal to the pylorus where sometimes the ulcer can be 
demonstrated (Plate 241} 

DIVERTICULA OF THE STOMACH 

These are usually found accidentally during examination as a finger-hke process 
with smooth walls and a smooth stoma outlme They are not tender and are very 
rare, but occur most often high on the lesser curvature 


HERNIA OF THE STOMACH THROUGH THE DIAPHRAGM 
(See Diaphragmatic Hernia, page 165) 
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ADENOMA OF THE STOMACH 

These are difficult to demonstrate until they have reached a large size, when they 
can be seen bulgmg with a smooth outline into the opaque media. The stomach wall 
on either side of the adenoma shows no evidence of any infiltration, which distmguishes 
It from a malignant growth 

THE POST-GASTROENTEROSTOMY STOMACH 
(Plate 242) 

The stomach with a gastroenterostomy show^ if the stoma, is satisfactory, no 
opaque residue at the end of half an hour The stoma should not be tender and 



PCAit »43 

H»ll mooa Sloped Dtlcmiuty of DoodetLaf C»p 'stopl^ua of ihe Head of Ibe PoacTCOS. (1) Xita 
Iron) Pre^iSure ol CaO bladder indicated by arrow of uivasioa of antrum (2) Dnodenal ileus from 

Tbe lower part of 0*6 gal] bladder contains tbree partial obstruction (rc.-a pressure of the enlarged 
c^aaquesloees. head of th« pancreas. 

should begin to function as soon as the meal enters the stomach The meal should be 
seen to enter at once into the small gut 

Tenderness of the stomach suggests a jejunal ulcer, though an ulcer as such is 
rarely demonstrable as it may be mistaken lor a puckenng in the stoma w all produced 
at the operation. 

When the stoma is not tender and acting well, tendemes* may be present in the 
antral region suggesting an antral or duodenal ulcer, though these areas may be 
occluded by spasm to the passage of the opaque meaL 

Tendemeso* below the left nbs but with a normal stoma function suggests that 
the stomach u dragging on a loop of the gastroenterostomy, which is of insufficient 
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THE DUODENUM 

rhe duodenum consists of three parts — 

(1) The superior part, which fonns in its proximal half the duodenal cap In the 
ortlvotonic stomach its direction is upwards backwards and to the right its position 
in relation to the stomach depends on the position of the latter as the position of the 
cap IS relatively fixed by its short hgament In some cases the cap hes postenor to 
the antrum 

(2) The descending part Its direction is downwa-ds to the nght of the head of 
the pancreas 

(3) The Inferior part is directed forwards upwards and to the left to the duodeno 
jejunal flexure which is situated in the erect posture one third of the wav up the lesser 
curvature of the stomach and postenor to it Care must always be taken not to 
confuse the outline of the duodenojejunal junction with an ulcer of the lesser curvature 
of the stomach m the postero-antenor view The true position can be seen by turning 
the patient half left when the duodeno-jejunal junction will be seen to he behind the 
stomach 

RADIOGRAPHIC APPEARANCE 
(Plate 233) 

The pylonc canal is seen as a constnction between the antrum and the duodenal 
cap The opaque meal passes through it on the screen when systole of the stomach 
occurs The peristaltic wave does not force (he meal into the duodenal cap but this 
IS done by a contraction of the stomach as a whole with simultaneous opening of the 
pylorus A peristaltic wave may be seen sometimes to be continued into the cap itself 

The sphincter of the pylorus may be forced by the radiologist by manipulating 
the opaque meal against l^e pylorus while squeezing the antrum The duodenal cap 
fills and empties by a sudden contraction of it as a whole though all the opaque fimd 
may not be forced out of it 

The normal duodenal cap (Plate 235) is cone-sliaped -Aitb its apex upwards and 
shows many variations Abnormalities of outline can only be recognised on the screen 
when the position of any tenderness and iiregiuanty in its contour can be recognised 
The meal expelled from the duodenal cap on its contraction traverses the rest of the 
duodenum rapidly without any segmentation taking place 

Abnormal variations of (he pylorus 

(1) In infants with congenital pylonc stenosis none or little banum parses into 
the small gut when examined several hours after the opaque meal which if not 
vomited remains in the stomach 

(2) Pylorospasm is present when on examination after the opaque meal it is 
impossible to force any banum through the pylorus till relaxation takes place when 
the pylorus behaves normally 

Normal variation of the duodenal cap The duodenal cap may he behind the 
antrum to the right on the same level as the antrum or below it The relation of the 
duodenal cap to the stomach is governed by the position of the stomach smee the 
duodenum 13 relatively fixed 

Abnormalities of the duodenal cap 

Duodenal spasm may show either of the foUomng changes — 

(rt) The filling of the cap is transient The meal will at first not fill the cap 
and any filling which occurs is only momentary Evidence of this can be 
seen on screen examination alone 
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\b) A localised spasm The duodenal capfiUs well, except in one part, in which 
spasm IS present This again can only be recognised on screen examination 

Duodenal spasm indicates duodenal imtation, the chief causes being — 

(n) organic intrinsic, from a duodenal ulcer , 

{b) organic extnnsic 

(i) From a g2istnc ulcer— usually situated on the lesser curve 

(ii) from cholecystitis and gallstones 
(m) from appendicular imtation , 

(iv) from spasm of colon associated with cobtis 

Spasm of the duodenal cap fer se, and without defimte climcal signs, is unrehable 
evidence of gastro-intestinal disorder It may occur from distaste for the opaque meal 
and at a subsequent exammation the duodenal cap will often be found to be normal 

Organic defects of the ducdeoal cap. 

(1) An actilc duodenal ulcer This can only be diagnosed on the demonstration of 
a de^ite crater and tenderness localised to the cap it is associated with spasm, 
usually transient, which may be local or general m the cap region. 

(2) In a }ualed duodenal ulcer, giving nse to scar formation but not pyloric 
obstruction, the appearance is similar to the above section, but there is absence of 
tenderness and the cap usually fills easily on manipulation, but is deformed 

(3) In a duodenal ulcer xxnih pylonc obstruction, the outline of the cap cannot be 
seen on attempting to mampulate the meal into it and the stomach shows loss of tone 
and general atony, which is secondary to the pylonc obstruction In the absence of 
tenderness, the condition is due to acatnsation of the duodenum produang absolute 
pylonc obstruction \Vhen tenderness is present, it is evidence of an active duodenal 
ulcer with swelling of the mucous membrane which may cause the pylonc obstruction 
The latter is therefore only absolute so long as the swelhng persists 

Extrinsic causes of deformity of the duodenal cap. 

(1) The commonest cause is gallstones and cholecystitis, with adhesions between 
the gall-bladder and duodenum Typically this produces a ’ half-moon” deformity 
(Plate 243) of the upper and outer quadrant of the cap from pressure of a gallstone- 
filled gall bladder The gallstones may be non-opaque. The position of the stomach m 
such cases is high and the antrum is displaced to the nght Tenderness in the cap 
region can rarely be distinguished from gall-bladder tenderness under these conditions 
(see Gall bladder examination, page 23?) 

(2) Cyst or carcinoma of the head of the pancreas In this condition the base of 
the duodenal cap and the greater curvature of the antrum are defective, the cyst may 
be palpable, the second and Ciinf parts ot the daadeaam ars often ddafed and show 
ileus from pressure on the duodeno-jejunal junction (Plate 244) 

The patent pylorus. In this condition both the pylorus and duodenal cap appear 
to remain filled till the stomach is empty 

The chief causes are — 

(1) Hypermotility of the stomach assoaated with a high-placed stomach 

(2) Prepylonc ulcer The ulcer cannot frequently be demonstrated The 
antram is tender and the motility of the stomach is usually mcreased The stomach 
position may be normal or slightly ptosed 

(3) Infiltration of the pylorus from caremoma of the antrum Tenderness of the 
antrum is absent , peristaltic waves fail to reach the antrum, which often shows a 
defect The emptying rate of the stomach is mcreased 
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Plate i^6 Plate *47 

>ormal Appendi* Hanging over Bnm ol Pelvis. Cancn of Caecum Note that only the appendix 
Outline of caecum u indicated by a black line can be seen 

{b) A scarred pylorus produces obstruction from cicatnsation It is not tender 
unless an active ulcer is present 

(c) A neoplasm ol the antrum causing blocking of the pylorua It is not 
tender The mass at the antrum is often palpable 

DUODENAL ILEUS 
(Plate 244) 

This shows dilatation of the second and third parts of the duodenum rarely 
extendmg to the first part On the screen m the erect position the meal is seen to 
leave the cap but instead of passing in a smgle flow to the duodeno jejunal flexure it 
rests in the most dependent part of the duodenum The duodenal bore is seen to 
be dilated antipenstaltic waves may occur and the food may be forced backwards 
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into the stomach The loop may empty after some delay, or when the patient hes 
down 

The pnncipal causes of duodenal ileus are — 

(1) Conscniial This is most often due to abnormal high fixation of the duodeno- 
jejunal flexure producing kinking when the patient is standing m the erect position 

(2) Acquired It is most often produced by enlarged glands at the root of the 
mesentery pressing on the third part of the duodenum The pressure may be 
caused by — 

(fl) Tuberculous glands 

(6) Neoplastic infiltration of the glands 

(c) Cyst or neoplasm of the head of the pancreas 

THE SMAU GUT 

Radiographically, it is impossible to show definitely when the jejunum ends and 
the ileum begins The jejunum has a feathery outhne which is produced by the 
valvulae conmventes This appearance of the small gut m its upper part gives nse 
to the so-called snowfall effect ' when filled with banum In the ileum, the feathery 
appearance is lost and the bowel becomes visible as loops 

Hypermotihty of the stomach is usually assoaated with hypermotility of the small 
gut but the colon may show no increase of motility 

In order to fill the small gut for radiographic examination, the patient should be 
given 10 fluid 02 of opaque meal to dnnk and be directed to sip it slowly and con- 
tinuously so that half an hour will be occupied m the process The examination is 
begun at the end of this period 

Tlie following conditions can be recognised in the small giit — 

(x) Stenosis of the small gut The loop proxim^ to the obstruction shows 
dilatation, which must be verified for its persistence 

(2} Adhesions of the small gut (Plate 245) The gut shows a general " tube " 
outline with numerous fluid levels, the so-called "mirrors'’ The "feathery ’ 
appearance is lost 

(3) Spasm of the ileo-caecal valve. This is shown by dilatation of the small gut 
with failure of the meal to enter the caecum at six hours The chief causes are — 
(a) Functional spasm of the ileo-caecal valve 
(i>) Orgamc spasm of the ileo-caecal valve 
(c) Appendicitis 
{d) Tuberculosis of the caecum 
(c) Neoplasm of the caecum 

The diagnosis of the causal factor is made by giving a banum enema so that the 
caecum can be examined to eliminate appendicitis tuberculosis and neoplasm of the 
caecum Tuberculous glands in the mesentery can cause organic spasm of the 
Ueo caecal valve The diagnosis of functional spasm must only be made when all 
other causal factors have been ehminatcd 

THE LARGS GUT 
(Plate 248) 

The normal colon is 130-160 cm m let^th and 6-8 cm m width It should be 
examined for — 

(I) Position (2) Emptying rate (3) Haustration (4) General width (5) Tone 
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The emptying-rate of the colon is investigated by giving a banum meal per os and 
maXmg daily examination till no meal remains m the colon The normal colon should 
empty tn three days, though the hmits of the physiological normal are very %vide 
Unless almost complete obstruction is present, it vs difficult to show neoplasms of 
the colon by this method The giving of a banum enema is preferable because the 
colon IS then distended by the positive pressure of the enema 

The caecum can be examined either by a banum enema or by a banum meal 
given eight hours before examination The appendix, may, or may not be filled 
The preparation of the colon for a banum enema is best made by giving a soap 
and ivater enema six hours before exammation The soap and water enema should 
be follow ed by a saline washout which should be repeated till it is returned uncoloured 
The sahne washout should be repeated again one hour before the examination To 
prevent residue from the small gut reaching the colon, for twenty-four hours before 
the examination the patient should be given a low residue diet Failure to prepare 
the patient adequately may invahdate the examination, as faecal shadows may be 
mistaken for defects in the wall of the colon 


THE APPENDIX 

The filled appendix must be examined for — 

(1) Its position m relation to tlie caecum This is easily seen on screen examination 
when filled 

(2) The length of the appendix, and whether its Up is fixed to any other organ, 
must be seen 

(3) Tenderness of the appendix on palpation, when visuahsed on the screen The 
normal impendix is not tender 

(4) Motihty The appendix should empty with the caecum failure to do this is 
an indication of impaired moUUty and stasis, which is abnormal, though not in every 
case pathological 


APPENDICITIS 
(Plate 246) 

(1) The demonstration of the fixation of the tip of the appendix to an adjoining 
organ is positive evidence of appendicitis, either acute or chronic. 

(2) Stasis in the appendix with tenderness is positive evidence of an inflamed 
appendix, especially if accompanied by stasis in the tenrunal ileum 

(3) A retrocaecal appendix with stasis, even m the absence of tenderness, should 
be regarded as abnonnal 


THE CAECUM 

The normal caecal outline is r^ular It should be examined full and partly 
empty 

Diseases of the caecum. 

(1) Spa$in oflhc caecum occurs part of the general spasm of spastic colitis {see 
Spastic Colitis, page 224) 

[z) Defects 0/ Ihe cacatm{V\atfi 247) The chief causes are — 

(a) Neoplasm 
(f>) Tuberculosis. 
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Diflerenti^ diagnosis between neoplasm and tuberculosis of the caecum is shovm 
in the following table — 



Neoplasm 

Tuberculosis 

Small gut 

No adhesions 

Usually adhesions 

Chest 

Nil 

Active tuberculosis 

Age 

Over 45 

Under 45 


POSITION OF THE NORMAL COLON 
fPlate 248) 

The position of the colon vanes about three inches when standing up and lying 
down Marked vanations between the two positions js evidence of lax ligaments and 
enteroptosls 

HAOSTRATION 

Haustrations are the numerous blunt digitations found in the transverse and 
descending colon and to a less extent m the ascending Though they are independent 
of peristaltic waves, they vary considerably from tune to time and appear to be 
influenced by the general colonic tone They are increased in spastic hypertonic 
constipation and so-called '* spastic colon/ but are absent in ulcerative colitis when 
the colon has a nbbon like appearance 


^ , DISEASES OF THE COLON 

Dilafaitons of the Colon 

(i) Hirschsprung s disease tn children (Plate 249) In this condition the sigmoid 
and ascending colon are enormously dilated and there is failure of the mechanism of 
evacuation so that the colon becomes loaded with faeces The degree of dilatation is 
shown by a barium enema 

(a) Afcgocoion In this the length of the colon is increased, with sometimes an 
extra redundant loop between the sigmoid colon and the splenic flexure There is 
usually no dilatation, but there is absence of haustrations 

(3) J ocahsed dilatation This usually occurs lust below a neoplastic lesion and is 
especially marked m the rectal colon 


CMclnoma ol the Colon (Plates 250. 251. 252) should be demonstrated by means 
ot a enema The carcinoma may produce either defects or strictures of the 

wall 01 the colon In the early stages the normal smooth rounded outhne of a single 
naustration may appear flattened in contrast with the rest ol the gut At a later 
stage the haustrations may be absent over a small length of the colon for about an 
inch and the lumen of the bowel may be dimmished Where ulceration has taken 
place an irr^lar defect which is fiUed with banum develops beyond the lumen of 
tne Dowel The lumen of the bowel may be diminished and the growth be seen bulging 
\ u ^ reduced to an eighth of an mch across 

but Mow SSled 
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^Vhere stncture from a nng caranoma is present the colon below the stncture is 
ddated and the gut constricted at the site of the stncture is easily recogmsable Where 
the carcinoma causes complete obstruction the banum enema will show ddatation 
of the gut below the stncture and the opaque fluid at the site of the obstruction may 
appear to end in a blunt or funnel shaped end (see Plate 252) 

COLITIS 

(1) In ulcerative colitis (Plate 253) the gut shows complete loss of haustration and 
there is marked tenderness on palpation The gut fills rapidly with the banum 
enema and has a nbbon hke outline which is specific for the condition 

(2) Spastic colitis is recognised by seeing the colon m spasm over a large segment 



Ulcerative Colitis Tbe banum enema has been partly evacuated 


which IS tender the descending colon is most often aflected The haustration of the 
whole colon is increased but most markedly m the spastic segment 

DIVERTICULA 
(Plate 254) 

Diverticula of the colon are demonstrate with a banum enema by showing 
the presence of smooth stalked defects of round outline varying m sire between a 
pea and a cherry attached by a stalk to the well of the colon These defects are 
filled with banum and are seen lyu^ beyond the normal outline of the colon Though 
usually multiple they may be single and occur most frequently m the lower colon 
In diverticuhtis the smooth outhne of the diverticula is lost and banum may be 
seen escaping from them into an irregular abscess cavity The colon ra the neighbour 
hood of the diverticulitis is usually contract^l from spasm 
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Diverticulitis may produce to its advanced stage defects in the wall of the colon 
similar to a carcinoma and carcinoma of the colon may coexist or be grafted on to 
diverticulitis \^en this occurs the rest of the clinical picture must be considered 
The patient should be treated with washouts and given a suitable diet for diverticulitis 
and the radiographic examination repeated in about ten days In some cases the 
picture will if the diverticulitis settles down be then typical of diverticuJosis 

The chief chmcal differences between diverticulitis and carcinoma of the colon are 
shown in the following table 



DiveritculU\% 

Cancer of colon 

Patient 

Acutely ill 

Often not very lU 

Temperature 

Raised 

Not raised 

Abdomen 

Tender colon 

Not tender 

Blood count 

Leucoqitosis 

Normal or leucopema 

Passage of blood and mucus 

Norte or rare 

ilarked 
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Acute Intestinal Obstruction oi SmaU Got Note the dilatetiotv and laddenng of small gut. 
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Polypi (Plate 255) Polyposis of the colon is seen as round honeycomb areas m the 
lumen of the gut, retaimng opaque media on their surface after the colon has been 
almost emptied It is often necessary to distend the colon with gas m order to show 
this unless the polyposis is so extensive that it almost obstructs the lumen of the 
bowel 

ACUTE INTESTINAL OBSTRUCTION 
(Plate 256) 

The radiographic diagnosis of acute intesbnal obstruction depends on the recogni- 
tion that the gut is distended by an ahnormai quantity of gas It is not necessary to 
give a banum meal The recognition of such conditions is difficult in the large gut, 
which is frequently seen distended in patients not suffenng from mtestmai obstruction 
In the small gut. on the other hand, intestinal obstruction may be recognised easily 
Tile gut is seen to contain much gas. which in itself is abnormal and the lumen appears 
enlarged, with the loss of the normal outline of the valvulae conniventes which can be 
recognised in undistended small gut The gut shows the typical ' laddering *' 
appearance which is diagnostic of intestinal obstruction 

The approximate position of the obstruction can often be diagnosed by tracing the 
gas distension dowTiwards, when it will come to an abrupt end at the sight of the lesion 
If gas distension of the small gut can be traced through the Ueo caec^ valve into the 
caecum, the obstruction is m the large gut 

This method is not suitable for the diagnosis of chronic obstruction, as gas 
distension does not occur to any extent, and a banum meal, if time permits, gives 
more information as to the position of the lesion 

INTUSSUSCEPTION 
(Plate 257) 

Intussusceptions are found most often in young children, but occur sometimes 
(rs per cent ) in adults, usually m conjunction with a pathological condition such as 
polypoid growth or Sleckel s diverticulum 

The condition can be demonstrated easily by a banum enema The emulsion 
flows easily to the area of the intussusception where the gut appears to end m an I 
“ egg-cup ’’ formation. The mtussusceptum is seen bulging into the banum-fiUed 
gut like a baU The banum may flow round the mtussusceptum to a vanable degree, 
enclosing it hke a sheath 

The importance of a radiographic exammation of this condition is that the 
appearance is diagnostic and for this reason is of great importance m children who 
may first be seen when the abdomen is so/t, the ngidity having disappeared The 
investigation is of particular use in the diagnosis of Tronic intussusception m adults, 
which can often otherwise only be diagnosed by laparotomy or on postmortem 
exammation 

Extreme care must be used m giving the enema to children , the case should be 
screened throughout the examination, as the intussusception may be reduced spon- 
taneously by the pressure of the enema While this may be safe m some cases m 
which the intussusception is easily reduable. it may end in disaster if the bowel is 
gangrenous and excessive pressure is apphed by the enema 
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CHAPTER VI 

the gall-bladder, kidneys and urinary tract 

The nonnal g^l-bladder .s ftis 

(rom the surrounding organs When tn g 

IS done by means of cholecystography ^ ^ gallstones can be seeii on 

dne« r!«Tf t"he gSadler mgroV They have a smooth, rmg-hlre outhne, 

cartdages and from an irregular transverse p 

vertebrae CHOLECYSTOGRAP^ gall-bladder and see 

By cholecystography tt is ^ hypochondnum he within or 

whether suspected shadows in the u^pe 6 themselves as negative 

,„erdertoobtamsat.sfactoryfflbng 

be earned out carefully 


gall'biaaaer wun • * 

. .. ned out carefully . laxative three days before the examination 

The oatient should be given a should be given At the last meal, at 

On^e day before the Sded fish, with the complete excision 

nn thisdav the paUent should otUy nave wu 

o?^°o"at’ Assoonaste^^^^^ 

mouth, the ■ tetra (sodium ph«noUet P half an hour later 

aad.fiedbysod.umb.carbona.=Jh.^^ , 

..e . tetra ' pnauc^oSgld diarrhoea wrth fadure to hi. the 
as in some cases the tetra p . . , „ at xn a m 

^““Thfflr's t radiograph is then taken N ’“fter^'thelalt med hi been taken 

theSy No^o^od^or wat. mr^be^ven ^ „ ^„3, 

thetSl“blaX W Si“tren 5‘l6 arrd x8 hours • Farlure m “ '-Lfrf’ 

e-rammalroit may have to be repeater! a . 
to ml the first time 

the normal oall-bladder odtline 

, . fiur^^bMd“ts elo’ngated smooth and pear-shaped 

The shape ot the tetra -Mled gaU 0 2 ,, 
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It lies in the area between the iith nb and the body of the third lumbar vertebra 
It may he overlapping the shadow of the i2th nb or against the nght side of the 
lumbar spme When it does this, a second radiograph must be taken with the patient 
slightly turned to throw the gall-bladder shadow free of the nb or the spme 

After a meal contaimng fat, the gall-bladder empties rather more than half and 
Its shadow shows increased density from concentration 

GALLSTONES 

Gallstones m some cases are opaque to X-tays and show themselves as nng-shaped 
shadous (Plate 260) Other gallstones can oidy be seen by ' tetra ' examination as 
“ negative ” shadows in the gall-bladder (Plate 262) 



Plate a^S Plats *59 

Nonnsl Tetra Filled Gall bladder 14 honrs after Lateral View of Spue Showing Gall bladder Rela 
ingestion of the dye tion Tbe gall bladder contains * tetra and opaque 

stones indicated by arrow This view is sometimes 
used to disbsgiush between renal and gallstones on 
Ibe ngbt side Renal stones he within the spinal 
shadow 

Care must be taken not to mterpret gas shadows in the gut overlying the gall 
bladder shadow as negative shadows Gas shadows can usually be traced lying 
beyond the wall of the gall bladder, or a second radiograph may be taken with the 
patient shghUy turned so that the shadow of the gall-bladder is projected beyond 
the gut shadow In some cases an opaque shadow may he m both the nght upper 
kidney region and the gall-bladder region To determine its position, the patient 
should be radiographed in the nght lateral position, when a renal stone is seen to he 
at the side of the lumbar spme m the renal area, whereas a gallstone lies well m front 
of the spme (Plate 259) 
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PtATE 240 

Multiple G&Ustonee 


PlATS j6i 

Cal) Madder filled with Tetn and Contain n, 
Multiple Ring Shaped Stones 
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CHOLECYSTITIS 

A large, poorly fiUcU gall-bladder ol <>ubnorma! opacity, v.hich does not empty or 
become smaller on giving a latty meal, u evidence ol cholecystitis. Sometimes the 
gall-bladder shadow shosvs a '* hall-moor>*' shaped dclormity at its base, indicating 
adhesion to the gut. An opaque meal should then be given to determine the relation 
of the gall-bladder to the duodenum and in some eases the duodenum sitll show a 
" half-moon ■' deformity (see page 217). 


THE KIDNEY AND URINARY TRACT 
The kidney outline can be .v;en on X-ray ex.imination as a homogeneous density 





in the renal area normally equal to that of the psoas muscle, which limits it medially. 
The upper pole of the kidney lies at the level of the iith dorsal vertebra, and the loner 
pole at the level of the 2nd lumbar vertebra. 

The normal kWney measurements ate xa an. long and 6 cm. wide, but unless gross 
variations arc present in the sizes of the kidney shadow, no pathological condition can 
be diagnosed because of radiographic distortion 

The ureters and bladder cannot be visualised with any degree of certainty without 
opaque media. 
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DIAGNOSIS OF RENAL CALCULUS IN THE KIDNEY AREA 
(Plate 263) 

An opaque shadow lying m the kidney area m an antero-postenor radiograph can 
only be diagnosed as a (^culus if — 

(1) A lateral view of the kidney shows the shadow lying in the kidney area. This 
differentiates between gallstones and calcified glands which both he much antenor 
to the kidney shadow and often cannot be seen in the lateral radiograph 

(2) By stereoscopic antero-postenor views the opaque shadows if a renal 
calculus can definitely be seen to he within the kidney substance 

{3) By pyelography (q v ) 



Plate 264 

Desceodios Pjelography showing MCreboa At ij 
nunntes. 


(1) Pelvis ol kidneys 

(2) Calyces with sharp outl ae oa the lelt 

0) Some bluBtuig of Ibe calyces on the nght 
demonstratiiiK dilaUtioa The ureters do 
not stncUy keep to the line of the outer ends 
of the transverse processes 


DESCENDING PYELOGRAPHY 

The method of administration Perabrodd or Uroselectan is injected intravenously 
according to the manufacturer s directions The patient should have no fluid for 
36 hours previous to the exammaUon otherwise the pyelogram shadow may be of 
insuffiaent density ^ , 

X ray pctures should be taken at 5 10 and 15 minute intervals after the 

The"appearance of the radiograph (Plate 264) The ouUine of the calyces pelves 
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and often ureters can be seen in the 5-minate picture, becoming more dense at 10 and 
15 minutes 

Diagnosis of calculus. An opaque shadow which is suspected as a calculus m the 
renal tract can be eliminated if seen to he outside the shadow of the calyces, pelves 
and Ureters as defined by Perabrodil As an opaque shadow may be " blotted out ” 
by Uroselectan. its position should be verified by a “ control" picture taken before 
the mjection is given 

Appearance of hydronephrosis {Plate 265) Only the grosser degrees of hydro- 
nephrosis can be seen by this method The mtcnsity of the shadow of the dilated 
calyces and pielves is reduced Often the deformed and blunted calyces can alone be 
seen in the kidney area, the pelvis remaining mvuible If a gross hydronephrosis 
exists on one side, no shadow from the Uroselectan may be seen for an hour It is 
then necessary to take a radiograph m tuo hours when the hydronephrosis will be 
seen 

Tumours of the pelvis of the kidney cannot be detected with any degree of certainty 
by thL> method, as colonic gas or an enlarged spleen may produce an apparent defect 
m the calyces or pelvis of the kidney (Plate 270) 


ASCENDING PYELOGRAPHY 

The method. Uretenc catheters having been introduced under local anaesthesia, 
stereoscopic pictures are taken of the renal tract to show the relation of any opaque 



Ascendjng P>elography (i) Uretenc citheter (>) Fdvu of loaney (3) Calyces There w no blunting 
of the ends of the calyces. 


234 






u „ the meUrs Opaque shadows seen stereoseopicaUy lying 
shadows to the f ' Tefimtely calc^^ 

m contact with the catheters are dehnua^ 



that side 

When more 

that put sufficiently high up on the ureters and 

l‘l S*SlSS^unft^= ureter kmlred over the normal artery 


(rf) Gross ptosis c 
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Tumours ol the kianey (Plate 271) Tumours of the kidney show filling defects 
of the pelvis, which may be considerably reduced in size, with narrowing of the stems 
of the calyces The latter are said to have a spidery appearance 

The polycystic kidney (Plate 272) shows very gross enlargement of the kidney and 
of the pelvis, with irregular enlargement of the ciyces 
Both kidneys often show the same degree of eidargement 
Tuberculosis of the kidney. The tuberculous kidney often shows numerous opaque 
areas of soft outline, which are less opaque than calculi 

The pyelograms (Plates 267 and 273) usually show a certain degree of hydrone- 
phrosis with irregular areas of destruction of the kidney substance beyond the calyces 
which are filled with tlie contrast media 



PtATE 

Polycysuc Kidney shown by asceodioff oj^h^iphy 
The ladney extends trom the twellUi no »bove into 
the pelvis below 

The investigation is of importance m estunatmg the degree of destruction 0/ the 
kidney Bacteriological investigation of the unne should not be neglected if the 
radionaph fails to show a tubercular kidney 

The “ horse-shoe ” kidney. The kidney shadows appear more vertical than in 
the normal The pyelograms vary much m outhne In the most extreme cases the 
ureter on one side is seen to cross over to the other side In the less marked conditions 
/Plate 274) the pelves show a slight degree of hydronephrosis and the calyces of one^or 
both kidneys appear to look backwards rather than outwards, as in the normal The 
ureters show some degree of dilatation 


237 


A MANUAL OF RADIOLOGICAL DIAGNOSIS 



238 


Plate 274 
Horse shoe Kidney 


Plate 275 

Pydovenous Backflow Note the white line 
nulQisg in irregular manner in the kidney substance 
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hackQow (Plate 275) If the pressure and filling of the pelv« is 
ralvrp-s mav be ruptured and the opaque media may be seen to flow 
mt^hrvenou^^ystem of^ the kXey substance outside the contours of ^e pelvis and 
Syces Tte dS nTLSear to produce aoy gross damage to the krdney or any 
symptoms m the patient 



the dreieb 

The ureter is non-opaque to X rays ^ ureters to cross the transverse 

In ascending pyelography ‘'’“J’S“^^J^pairt ol the sacioihac joints Then p^s 

processes of the tambar spue ^d^ ,„temal to the ischial spine, 

outwards and turning sharply 

TheyiuayappearweUoutsrdethe 



A MANUAL OF ilADIOLOGICAL DIAGNOSIS 


line of the transverse processes and on either side of the sacroiliac joints in successive 
pictures 

Calculi in the ureters are demonstrated by visuahsing the ureter with Uroselectan 
or by stereoscopy with opaque bougies m the ureters, with which calculi will be seen 
in contact 

An example of double ureter is seen in Plate 376 as shown by ascending pyelography 


THE URINARY BLADDER 

The normal bladder is non-opaque to X-rays , a large opaque shadow lying within 
the bladder area is usually a c^culus Its position may be verified by stereoscopy 
Diagnosis of small shadows in the bladder area can only be made by filling the bladder 
with I per cent potassium iodide solution and noting whether the shadow is within 



pLxTz 377 Plaib 378 

BlAddcT filled vi'ith Iodide Solntioa Note the ges Bleddei Kilt filled Note its scsphoid sppeanace 
detect fiom pressure ot gut on the right tund Mde 


or outside the bladder by means of stereoscopic pairs or antero-postenor and lateral 
views 

Opaque shadows outside the bladder area may be — 

(1) Calcub in the ureters 

(2) Small and round (usually multiple) — phleboUths 

(3) Irregular shadows m women — uterofibromata. 

(4) Faecal shadows from incomplete preparation 

liie normal bladder wall. The appearance of the bladder filled and half-filled with 
potassium iodide is seen m Plates 277 and 278 

Tumours of the bladder wall. The bladder when filled with opaque media shows 
irregular defects which, m the control picture, may show areas of calcification The 
bladder wall mstead of appeanng smooth is irregular and the outline of the tumour 
may be seen 

Diverticula of the bladder (Plate 280) The outline of the, bladder filled with 
opaque matenal shows definite diverticula arising from its surface m any direction 
(least commonly in front) It may be necessary to take radiographs in more than one 
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PUkTB So 

The Bladder showing a Diverticulum and PRstatic Calculi The bUdder (i) filled wiUi iodide solution. 
(i) With a large diverticulum oi Madder on the right sde W Prt»tatic calculi, showing the relaboa of 
the prostatic calculi to the bUdder and pelvis. 


0 
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plane even steroscopically to demonstrate their presence They lie in such close 
proximity to the bladder itself that they are often obbterated by its shadow and may 
escape detection They sometimes contain opaque calcub 

Prostatic calcub (Plate 279) Prostatic calculi are small opaque and usually 
multiple shadows which he bdow the base of the bladder betund the symphysis 
pubis 



CHAPTER VII 

THE FEMALE GENERATIVE SYSTEM AND THE FOETUS 


THE FEMALE GENERATIVE SYSTEM 
Certain abnormal conditions ol the female generative system can be diagnosed by 
a radiograph without resort to fiUing the uterus with contrast media 

Numerous calcified areas of irregular outline lying m the true pelvis are produced 
as a rule by calcified fibroids which have undergone degenerative changes They are 
often without significance 

A large ovarian cyst can usually be seen as an opaque rounded mass, rising out 
of the pelvis It is homogeneously opaque with its opacity rather more than that 
of a kidney shadow The importance of this radiograph is to diagnose it from a 
pregnancy with which, m women approaching the menopause, it can be confused It 
is important that the patient should first empty her bladder before the examination 
as a ^tended bladder shadoiv can be mistaken for an ovarian cyst 

The filling of the cavity of the uterus with opaque media — ^lipiodol or Uroselectan 
IS usually used— can easily be earned out if the patient has previously been given 
scopolamine and morphia It is however, a procedure for which a special 
injection synnge must be used and asepsis must be stncUy earned out 

The cannula of the synnge is introduced into the cervical canal and the Row of the 
contrast media is visualised on the fluorescent screen The best type of synnge has a 
screw action, so that only i c c of contrast media i» injected at a time 

Antero postenor and lateral films are always used to show the exact position of 
the uterus The normal utenne cavity is tnangular m shape and the patent tube can 
be seen to either side of it 

The opaque media is seen to flow mto the fallopian tubes after it has filled the 
utenne cavity The normal tubes are seen as thin tube like opaafies that become 
Wider at the ampulla In blockage of the tube it is impossible to fill it Dilatation 
and irregulanty m the lumen of the tubes can be easily recognised so that it la possible 
to recognise chronic salpingitis and tubaJ pregnancies 

The position of the retroflexed and anteflexed utenis can be determined with great 
exactitude 

In the Infantile uterus, the utenne cavity is diminished and the length of the tubes 
IS decreased 

The cavity of a a?id double uterus can be determined (Plate 281) 

Fibroids of the uterus, if interstitial, produce distortion and lengthening of the 
utenne cavity Subserous fibroids, when large, cause displacement of the uterus 
away from them, while submucous fibroids cause smooth rounded defects in the 
uterine cavity All the deformities desenbed often co-exist together 

In carcinoma of the body of the uterus, the utenne cavity shows gross irregular 
filling defects 

In cysts of the broad ligament, the utenne cavity js displaced to the opposite side 
and may be partly rotated If the fallopian tube on the side of the lesion is seen, it 
will be displaced upwards 
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In the case of ovarian cysts the cavity of the uterus remains normal and is dis- 
placed away from the lesion, the tube on that side bcmg usually indeterminate 

PLACENTA PRAEVIA 

In normal pregnancy when the foetal head enters the pelvis it rests on the bladder 
In placenta praevia the placenta separates the head from the bladder The outhne 
of the bladder is seen by distending it with a 2 per cent potassium iodide solution 
Stereoscopicantero-postenor and lateral radiographs are then taken, when the position 
of the head in relation to the bladder can be determined If the placenta lies over 
the base of the bladder it separates the foetal skull from the bladder by at least half 
an inch This method of examination fails if the head will not enter the pelvis In 



PuA,Tt tSt PUATB 231 

Double Utenis (t) Right utenne cavity (x) Left l>ea<l loctus Note the overlapping of skull 
uterine cavity (3} Tube of left uterus indicated by arrow 


cases of marginal placenta praevia the head may appear to rest on the bladder A 
positive finding is of diagnostic value, but some degree of placenta praevia can exist 
with negative findings 

THE RADIOGRAPHIC DIAGNOSIS OF PREGNANCY 
The radiographic diagnosis of pregnancy can first be made in the 7th week but 
this method is replaced for early diagnosis by the Aschheim-Zondek biological test, 
which IS conclusive as early as the fourth week 

It must be remembered that if the foetus moves much as it does occasionally 
dunng the radiographic exposure it is possible that the foetus wfUl not be seen on 
the film 
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THE FEMALE GENERATIVE SYSTEM AND THE FOETUS 

It has been reported that in making a stereoscopic exposure for pregnancy one 
film has shown the foetus whereas m the second film no foetal parts can be seen 

THE FOETUS IN UTERO * 

The importance of radiography of the foetus u to determine whether it wjU pass 
through the pelvis Many methods have been descnbed for arriving at the measure- 
ments of the pelvic bnm and outlet and some for measunng the size of the foetal 
head in utero All the formulae used in these methods at the present time, are 
empinc By most authonties they are admitted to be faulty, as they do not ^ow 
for the vanations m the size or elasticity of the maternal parts nor can they allow for 
moulding of the foetal head a somewhat unknown quantity 

Probably the most satisfactory method is that when there is any suspicion m the 
nund of the obstetrician of disproportion between the foetus and the pelvis a stereo- 
scopic pair of radiographs should be taken of the pelvis including the head of the 
foetus On stereoscopy it will be possible in almost every case, to see whether or 
not the head WitU pass through the j^vis A second pair of stereoscopic radiographs, 
showing a lateral view of the pelvis will give further assistance 

This method, though fairly simple, has given very good results, whereas comphcated 
measurements have m many cases failed 

Some guide to the age of the foetus may be obtained from the following table — 


Wuki 

ml 

Centre seen on radtograph 

7 

Facial bones hmb girdles and clavicle , 

S 

Infenor and superior maxillae 5th 6th and 7th nbs 

9 

All cervical and 1st dorsal vertebrae iliac wings radius and ulna , 
femoral diaphysis , tibia and fibula 

10 13 

Occipital and the other skull bones 

21 25 

Os calcis of the foot 

24-28 

Astragalus of the foot 

25 28 

Sfilk teeth 

35 

Distal femoral epiphysis 

37 

ist coccygeal segment 

39 

Proximal tibial epiphysis 

40 

First permanent molars , os magnum and capitate of hand 


No centre of ossification is seen before the yth week 
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A MANUAL OF RADIOLOGICAL DIAGNOSIS 
DEATH OF THE FOETUS 

There are two signs diagnostic of foetal death which are of importance — 

(1) Gross disproportion between the size of the foetus and the known penod of 
gestation 

(2) Overlap of the bones of the foetal skull (Plate 282) This is usually most marked 
m the panetal region The head becomes somewhat tnangular Care must be taken 
not to diagnose as foetal death the moulding of the skull, which occurs once the head 
begins to enter the pchis 

MALPOSITION AND MALPRESENTATION 

The position of the foetus can be seen 111 the uterus with the greatest case by means 
of 1 good radiograph 

It IS possible to distinguish — 

(1) Vertex presentation 

(2) Breech presentation with legs flexed 

(3) Breech presentation with legs extended 

(4) Transverse he 

(5) Multiple pregnancy 

(6) Anencephaly 

It IS possible to distinguish between ROA.ROP.LOA and L 0 P by noting 
the position of the occiput If the mother was radiographed lying on her back, the 
detail of the front or back part of the skull (depending upon which is closest to the 
maternal spine) will show the same fine bone structure as the spine, whereas, m 
the part of the skull which is farther from the spine, there will be loss of detail and 
enlargement of the bone from radiographic distortion This will indicate whether the 
case IS an 0 A or an 0 P W'hether is it an R 0 or L 0 depends on being able to see 
to which side of the spine tiie occiput hes 
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CHAPTER vni 


TUMOURS OF THE SPINAL CORD AND 
VENTRICULOGRAPHY 

TUMOURS OF THE SPINAL CORD 

Tumours of the spinal cord which cause narrowing or obliteration of the dural 
canal can be detected h) the injection of Iipiodol at the cisternal end of the spine and 
radiographing the spine to see wliether any of the oil is held up before it arrives at 
the lowest limit of the spinal canal with the patient sitting upright In the normal 
the opaque oil can be seen, on screemng to tnckle down the canal at a regular rate, 
depending on its amount If it is persistently held up at any level it is an indication 
of a narrowing of the spinal canal which may be caused by tumours of the cord or 
adhesions between the cord and the dura Plate 283 shows a tumour 0/ the tpJna) 
cord producing a partial block 



J LATb 8j 

Ljpjodol Block ID Spinal Canal produced by spinal 
cord tumour Lipiodol was introdu<*d by cisternal 
puncture U) Bpp^lex dot tumour (a) Somcol 
‘ the lipio^ his outlined the nenc roots 
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Lateral view o( ventricles The lateral veaincles are supenmposed 
Plate zSf 

Ventriculography showing air di^Iacement of cerebro-spmal fluid 
(i) Body of lateral ventricles (4) AijucducL 

(a) Descending horn of ventricles {5) Fourth ventricle 

(3) Third ventncle 



TUMOURS OF THE SPINAL CORD AND VENTRICULOGRAPHY 


VENTRICULOGRAPHY 

In ventnculography the cerebrospinal fluid in the ventncles is replaced by air 
This may be done by direct puncture of the ventncles through a trephine hole in the 
occiput and air replacement with a cannula or by draining off the cerebrospinal fluid 
by lumbar puncture and replaang with an equal quantity of air 

Both these procedures should be earned out only by a surgeon and neurologist 
who have already been able to localise the position of the tumour and wish by means 
of ventnculography to venfy the correctness of the localisation and demonstrate the 
extent of the lesion 

Plate 284 shows the normal appearance of a ventnculography they should 
always be stereoscopic 

The appearances by the different lesions of the brain are very numerous It is 
only possible to indicate a few of them here 

A neoplasm m a lobe is recognised by the distortion which it produces in the normal 
ouUine of the ventricular system The ventncular system is often displaced away 
from the lesion This is seen m antero postenor and postero-antenor views The 
lateral ventricle on the opposite side to the lesion is often dilated but this is not a 
constant feature The lateral ventnde of the affected side may show the tumour 
bulging into it, or it may be completely obliterated 

In general, a frontal lobe neoplasm affects the antenor horn in a temporal lobe 
tumour the descending horn as well as the body of the lateral ventncle « affected 
in a parietal lobe tumour the body of the laterd ventncle is distorted An occipital 
lobe tumour produces obliteration of the postenor and in/enor parts of the lateral 
ventnde 

When a neoplasm blocks a ventnde dilatation of the ventndes above it occur so 
that when ventncular dilatation exists it is possible to visualise the exact site of the 
lesion Plates 285 and 286 show dilatation of the ventncles from a tumour in the floor 
of the fourth ventncle Thorotrast has been injected and some of it has been absorbed 
by the endothelium lining the ventndes 
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